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SEISH0L06ICAL  OBSERVATIONS  AND  EARTH  PHYSICS/ 

By  JOHN  MILNE,  F.R.S.,  F.G.S. 

Introductiox. 

The  chief  object  of  the  followiog  paper  is  to  point  out  the  character  of 
the  information  derived  from  earthquake  inYestigations  which  throws 
light  upon  the  physical  nature  of  the  interior  of  our  world  and  the 
geomorphological  changes  in  operation  on  or  near  its  surface.  The 
earthquakes  to  be  considered  may  be  divided  into  two  groups — 
first,  those  which  disturb  continental  areas  and  frequently  disturb  the 
world  as  a  whole ;  and  secondly,  local  earthquakes  which  usually  only 
disturb  an  area  of  a  few  miles'  radius,  and  seldom  extend  over  an  area 
with  a  radius  of  100  or  200  miles. 

Tbese  former  I  shall  endeavour  to  show  are  the  result  of  sudden 
acoelerations  in  the  process  of  rock-folding  accompanied  by  faulting 
and  molar  displacements  of  considerable  magnitude,  whilst  the  latter 
are  for  the  most  part  settlements  and  adjustments  along  the  lines  of 
their  primary  fractures.  The  relationship  between  these  two  groups 
of  earthquakes  is  therefore  that  of  parents  and  children. 

The  former,  which  represent  a  disturbance,  not  only  of  the  crust  of 
the  world,  but  also  of  the  homogeneous  nucleus  it  covers,  will  be  referred 
to  as  maoroseismio  disturbances,  or  large  earthquakes ;  and  the  latter, 
which  appear  to  be  the  shiverings  within  the  crust,  will  be  referred  to 
as  microseismic  disturbances,  or  small  earthquakes.  To  avoid  confusion 
it  must  be  mentioned  that  several  observers  refer  to  the  world  ^shaking 


*  Read  at  the  Royal  Geographical  Society,  Notember  11,  1902.    Map,  p.  108. 
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di^tiirbances  as  mioroseismio,  the  reason,  no  doubt,  being  that  they  are 
.'litMially  recorded  at  such  a  groat  distance  from  their  origins  that  tbeir 
vibrations  have  so  far  died  down  in  amplitude  and  increased  in  period 
-  that  they  cannot  be  felt  or  be  seen  in  the  traces  of  ordinary  seismographs. 
Hence  the  largest  earthquakes  have  been  called  small.  It  also  must  not 
be  overlooked  that  the  term  •*  microseismic  "  has  been  used  to  describe 
disturbances  evidenced  by  minute  and  long-continued  swingings  of  pendu- 
lums and  other  apparatus,  the  cause  of  which  is,  in  many  instances  at  least, 
attributable  to  movements  in  the  atmosphere  rather  than  in  the  earth. 

I.  MAcRosiiisMS,  OR  Lahge  Eakthquakks. 
Their  Discovery  and  Ohservaiions, 

It  is  difficult  to  say  when  it  was  first  observed  that  the  violent 
movements  of  a  large  earthquake  gradually  changed  in  character  as 
they  radiated,  until  at  a  certain  distance  from  their  origin,  although 
they  could  not  be  felt,  evidence  of  their  existence  still  remained. 
After  the  great  earthquake  of  Lisbon,  in  1755,  the  motion  of  the  water 
in  lakes  and  ponds  observed  in  England,  Scandinavia,  and  North 
America,  although  the  ground  itself  was  not  observed  to  move,  was 
attributed  to  pulsations  in  the  soil  which  had  radiated  from  the  coast 
of  Portugal. 

Another  form  of  evidence  pointing  in  the  same  direction  has  from 
time  to  time  been  furnished  by  astronomers.  Prof.  George  Darwin, 
in  a  Beport  to  the  British  Association,  1882,  refers  to  the  observations 
of  M.  Magnus  Nyren,  which  are  described  in  the  Publications  of  the 
Imperial  Academy  of  St.  Petersburg,  February  28,  1878. 

On  May  10,  1877,  M.  Nyren  observed  disturbances  in  the  level  on 
the  axis  of  the  transit  at  Pulkova.  The  oscillations  had  a  period  of 
20  seconds,  and  their  amplitudes  varied  between  1*5"  and  2".  He 
attributed  this  to  an  earthquake  which  had  occurred  1*"  14"'  earlier 
at  Iquique,  and  calculated  the  rate  at  which  the  wave-motion  was 
transmitted  through  the  earth.  It  may  be  mentioned  that  the  ampli- 
tudes and  periods  here  given  in  all  probability  refer  to  the  large  waves 
which  had  travelled  round  the  world,  the  smaller  preceding  waves 
which  had  passed  through  the  same  having  escaped  observation.*  M, 
Nyr6n  also  refers  to  two  other  oscillations  of  level  observed  at  Pulkova 
to  distant  earthquakes. 

Similar  alterations  in  level  had  been  previously  observed  by  M. 
Wagner  and  M.  Romberg,  but  these  had  not  been  connected  with 
earthquakes,  **  at  least  with  certainty." 

The  first  instrumental  record  obtained  by  the  writer  of  an  earth- 
quake which  could  not  be  felt,  and  which,  therefore,  must  have  reached 

*  At  tlie  time  of  this  earthquake  the  writer  was  on  the  east  coast  of  Jupnu,  whero 
twenty-fiv()  hourd  after  its  occurrence  the  sea  rose  and  fell  from  5  to  10  feet. 
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his  station  from  a  great  distance,  was  on  Maroh  25,  1884  (see  Trans. 
Seh.  fifoc.,  vol.  X.  p.  6).  These  ecirthqaakes  were  subseqnently  referred 
to  as  "  slow  earthquakes,"  the  period  of  motion  being  so  long,  or  the 
moTement  so  slow,  that  they  could  only  be  observed  instrumentally. 

It  was  the  consideration  of  a  long  series  of  observations  like  those 
jost  referred  to  which  in  1883  justified  the  writer  in  saying  that  "it  is 
not  unlikely  that  every  large  earthquake  might  with  proper  appliances 
be  recorded  at  any  point  on  the  land-surface  of  the  globe"  (see 
*  Earthquakes,'  p.  226.    Intemat.  Scientific  Series). 

This  statement  was  not  realized  until  six  years  later,  when  the  late 
Dr.  £.  von  Kebeur  Pasohwitz  found  in  the  photographic  records  of  the 
displacements  of  a  horizontal  pendulum,  established  with  the  expecta- 
tion of  at  least  detecting  the  gravitational  influence  of  the  moon, 
abnormal  movements  which  he  traced  to  earthquakes  which  had  origi- 
nated at  great  distances  from  his  observing  station.  A  long  list  of  these, 
with  their  analysis,  is  to  be  found  in  vol.  ii.  of  the  Beiirdge  zur  Oeophysik, 
1895.  In  the  same  volume.  Yon  Bebeur  makes  many  references  to  the 
work  the  writer  of  this  paper  was  at  that  time  engaged  upon  in  Japan, 
where,  with  apparatus  similar  to  that  employed  in  Europe,  earth-tremors 
and  earth-pulsations  were  being  recorded.  In  these  records,  abnormal 
movements  also  occurred  which  corresponded  to  those  observed  in 
Germany.  Although  this  method  of  recording  unfelt  movements  of  the 
ground  was  independently  reached  in  two  distant  countries,  the  priority 
of  the  discovery  belongs  to  Yon  Hebeur,  a  man  whose  loss  is  to  be 
regretted  by  all  students  of  geophysics. 

From  this  time  seismologists  had  before  them  a  new  field  for  re- 
search, and  stations  to  record  world-disturbing  earthquakes  arc  now  to 
bo  found  in  very  many  countries.  The  most  complete  organization 
of  stations  is  that  working  in  co-operation  with  a  committee  of  the 
British  Association.  At  each  of  the  thirty-eight  places  named  upon 
the  accompanying  map  (p.  108)  there  is  an  instrument  similar  to  that 
described  in  the  Geographical  Journal^  March,  1890.  Every  half-year 
such  registers  as  have  been  received  from  these  stations  are  published 
as  a  pamphlet,  and  copies  of  the  same  are  forwarded  not  only  to  those 
working  with  the  British  Association  type  of  instrument,  but  to  other 
seismologists  who  desire  to  have  the  sama  In  this  way  each  observer  is 
in  a  position  to  analyse  the  records  to  which  he  has  contributed  from  his 
own  standpoint ;  and  where  they  include  observations  relating  to  earth- 
quakes which  originated  in  or  near  to  his  own  country,  he  is  frequently, 
in  consequence  of  local  knowledge,  enabled  to  make  analyses  much 
more  completely  than  they  would  be  made  by  persons  at  a  distance. 
The  Association  also  issues  an  annual  report  on  the  observations. 
This,  then,  is  the  position  of  macroseismic  investigations  as  carried 
out  from  Great  Britain.  We  will  next  consider  the  results  which  arise 
from  this  work. 

B   '2 


4  SEISMOLOGICAL  OBSERVATIONS  AND  EARTH   PHTSICS. 

On  Earth-waves,  their  Velocity  of  Propagation  and  the  Bearing  of  this  on  the 

Physiccd  Nature  of  the  World. 

When  a  large  earthquake  takes  plaoe,  it  seems  to  propagate  a  series 
of  waves  all  through  the  world  and  in  all  directions  over  its  surface. 

The  first  movements  to  arrive  at  a  distant  station  (see  Fig.  2)  are 
usually  spoken  of  as  preliminary  tremors,  and  the  group  they  constitute 
as  the  first  phase.  Their  amplitudes  are  usually  to  be  measured  by 
fractions  of  a  millimetre,  and  their  periods,  which  are  short,  usually 
vary  between  0*1  of  a  second  up  to  5  seconds,  the  longer  period  waves 
being  found  at  stations  remote  from  an  origin.  Their  velocity  within 
lOOO  kilometres  of  an  origin  is  from  2  to  2*2  kilometres  per  second,  but 
beyond  this  distance  the  apparent  average  velocity  along  a  chord  is 
about  9  kilometres  per  second.  They  pass  through  a  diameter  of  the 
Earth  in  about  twenty-two  minutes,  which  implies  an  average  velocity 
of  about  9*6  kilometres  per  second.  They  are  regarded  as  being  com- 
pressional  in  character.  The  approximately  constant  velocity  with  which 
they  are  propagated  suggests  a  nucleus  that  is  approximately  homo- 
geneous. 

The  second  phase  of  motion  consists  of  waves  larger  in  amplitude 
and  longer  in  period  than  those  in  the  first  phase.  These  have  been 
regarded  as  distortional. 

Succeeding  these,  and  forming  the  principal  part  of  a  seismogram, 
are  the  largest  waves.  The  average  periods  of  these  vary  between  fifteen 
and  thirty  seconds,  but  periods  exceeding  sixty  seconds  have  been 
observed.  The  nature  of  these  waves  is  still  sub  judice.  Some  observers 
are  apparently  convinced  that  they  represent  horizontal  displacements, 
whilst  others,  which  include  myself,  incline  to  the  opinion  that  they 
have  an  undulatory  character,  but  the  tilting  is  not  so  great  a«>,  until 
quite  recently,  has  been  generally  supposed. 

Observations  made  at  Eew,  Shide,  Bidston,  and  Edinburgh,  where 
the  foundations  on  which  the  instruments  rest  are  respectively  alluvium, 
chalk,  sandstone,  and  volcanic  rock,  indicate  that  if  the  movements 
caused  by  the  same  series  of  earthquakes  are  regarded  as  horizontal 
displacements,  then  there  are  considerable  differences  in  their  ampli- 
tudes recorded  at  these  stations,  whilst  if  we  regard  these  movements 
as  tiltings,  the  records  for  at  least  three  of  these  stations  are  in  close 
accordance.  Assuming  that  this  latter  result  meets  with  confirmation, 
it  would  appear  that  the  large  waves  of  earthquakes  pass  beneath  a 
country  like  Great  Britain  with  the  character  of  an  ocean  swell,  causing 
forced  but  equal  undulations  in  the  heterogeneous  crust  above. 

Observations  which  are  contrary  to  this  view  are  as  follows : — 

1.  Clinometers  have  hitherto  failed  to  detect  any  tilting  effect49. 

2.  If  it  is  assumed  that  the  records  of  horizontal  pendulums  give 
angular  values  for  tilting,  and  from  the  period  of  the  waves  causing 
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these  tiltings  and  the  velocity  with  which  these  waves  are  propagated 
weoalcalate  their  length,  we  have  on  the  assumption  of  simple  harmonic 
motion  all  the  elements  which  are  required  to  calculate  the  heights  of 
these  waves.  Now  these  heights  are  frequently  as  much  as  1  or  2  feet, 
and  apparently  represent  accelerations  -^  of  gravity.  The  magnitude 
of  these  quantities  is  certainly  sufficient  to  create  a  suspicion  that  the 
angnlar  values  assigned  to  large  waves  have  hitherto  been  exaggerated. 

3.  The  slight  evidence  of  vertical  displacements  afforded  by  vertical 
spring  seismographs. 

4.  Dr.  F.  Omori's  observation  that  the  amplitude  of  seismograms  is 
not  dependent  upon  the  sensibilities  of  the  seismographs  to  tilting 
suggests  that  the  movements  represented  by  large  waves  are  horizontal 
rather  than  undulatory. 

5.  The  smallness  and  paucity  of  records  obtained  from  bifilar 
pendulums. 

On  the  contrary,  observations  which  support  a  surface  undulation 
hypothesis  are  the  following  : — 

1.  Surface  undulations  exist  in  epifocal  districts,  and  these,  by  the 
movement  of  water  in  ponds  and  lakes,  the  movements  of  the  bubbles 
of  spirit  levels,  the  apparent  movement  of  stars  in  the  fields  of  tele- 
scopes, and  by  other  phenomena,  have  been  detected  in  districts  many 
hundreds  of  miles  beyond  the  epifocal  area. 

2.  The  approximately  constant  velocity  of  propagation  assigned  to 
large  waves  (see  Fig.  1).  This  implies  propagation  in  a  homogeneous 
layer  beneath  the  crust,  the  angular  movements  of  which  would  be 
equal  over  considerable  areas — a  supposition  which  is  supported  by 
observations  at  three  British  stations. 

3.  Observations  made  by  the  writer  in  Japan  and  in  the  Isle  of 
Wight,  which  show  that  the  magnitude  of  a  seismogram  is  dependent 
upon  its  sensibility  to  tilting,  a  conclusion  apparently  contrary  to  that 
arrived  at  by  Dr.  Omori. 

4.  The  indications  of  a  vertical  component  of  motion,  which  have 
been  recorded.     These,  however,  have  been  very  slight. 

When  discussing  the  characters  of  macroseismic  motions  it  must  not 
be  overlooked  that  these  characters  are  simply  those  as  shown  in 
seismograms  which,  to  a  greater  or  smaller  degree,  have  been  influenced 
by  the  natural  period  of  the  recording  instrument.  If  this  instrument 
has  a  short  period,  the  preliminary  tremors  may  be  represented  as 
having  a  large  amplitude,  whilst  the  so-called  large  waves  become 
small ;  that  is  to  say,  so  far  as  amplitude  is  concerned,  we  arrive  at 
results  the  opposite  to  those  described.  The  most  certain  element 
respecting  these  movements  is  that  relating  to  the  speed  at  which  they 
are  propagated,  but  even  this,  in  these  early  stages  of  investigation,  is 
open  to  modification. 

Pig.  1,  which  shows  the  time  taken  for  three  types  of  wave-motion  to 
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travel  from  an  origin  to  stations  at  different  distanoea  meaBQredin  de^reee, 
eDftblee  aroaal  or  other  apparent  average  velocities  to  be  oalonlated. 

Inaamnch  as  velooity  throngh  oar  earth  depends  directly  on  the 
square  root  of  the  coefficient  of  elastioity  and  inversely  with  the  Bquaro 
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root  of  its  density,  if  we  can  make  some  asHiimption  as  to  the  dietribn- 
tion  of  deasity  within  onr  earth  we  are  on  the  highway  to  make 
approximate  determinations  respecting  its  elasticity.  Dr.  C  G.  Knott, 
of  Edinburgh,  has  already  occupied  himself  with  this  line  of  investiga- 
tion (Scotliih  Oeographical  Magazine,  January,  18!18},  and  which,  it  in  to 
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be  hoped,  now  that  better  observatioDal  data  are  at  hand,  he  will  be 
indnoed  to  oontinne.  As  matters  now  stand,  it  appears  that  the 
effective  rigidity  of  the  world  is  nearly  twice  that  of  steel.  It  has  a 
heterogeneous  emst,  and  a  nacleus  more  nearly  homogeneous  than 
18  QBually  supposed. 

Origins  of  World-shaking  Earthquakes. 

From  Fig.  1  it  will  be  observed  that  it  is  easy  to  me9sure  the 
difference  in  time  between  the  arrival  of  preliminary  tremors  and  large 
waves  at  different  distances  from  their  origin.  For  example,  preliminary 
tremors  reach  a  place  80°  from  their  origin  in  about  15  minutes,  whilst 
large  waves  take  about  50  minutes,  the  difference  being  35  minutes. 
If,  therefore,  a  seismogram  shows  such  an  ioterval,  it  means  that  it 
refers  to  an  earthquake  which  originated  somewhere  about  80°  distant. 
Having  in  this  manner  obtained  the  distances  of  an  origin  from  several 
different  stations,  this  origin  may  be  easily  located. 

Another  method  of  locating  origins  is  from  the  difference  in 
time  at  which  the  large  waves  arrived  at  widely  separated  stations. 
By  theFe  and  other  forms  of  calculations  the  origins  of  the  world- 
shaking  earthquakes  for  1899,  1900  and  1901  have  been  determined. 
On  the  accompanying  map  an  attempt  has  been  made  to  place  these 
earthquakes  in  groups,  each  group  being  enclosed  by  a  dotted  line. 
These  groups  are  marked  alphabetically  and  with  numerals,  the  latter 
indicating  the  number  of  large  earthquakes  which  took  place  in  the 
district  to  which  it  refers.  The  pink  bands  give  the  direction  of 
prominent  ridges  on  the  face  of  the  globe,  whilst  the  areas  coloured 
blue  are  the  **  deeps "  or  depressions  in  the  beds  of  various  oceans  ex- 
ceeding 3000  fathoms  in  depth. 

That  there  is  a  relationship  between  the  distribution  of  ihe  origins 
of  large  earthquakes  and  the  pronounced  irregularities  on  the  surface  of 
the  earth  will  be  seen  from  the  following  notes : — 

A.  Alaskan  Region  (number  of  earthquakes  25). — The  average  depth 
of  the  water  in  this  bight  is  about  2000  fathoms,  but  in  its  northern 
part  depths  of  2200  fathoms  have  been  found  within  sixty  miles  of  the 
shore.  On  this  shore  Mount  St.  Elias  rises  to  a  height  of  18,000  feet.  An 
average  slope  from  the  land  to  the  sea  on  a  north-south  line  can  be  found 
which  exceeds  100  feet  per  mile.     This  is  over  a  distance  of  180  miles. 

On  the  face  of  this  and  neighbouring  slopes  during  the  last  three 
years  it  is  probable  that  molar  displacements  of  great  magnitude  have 
taken  place.  On  September  10,  1899,  in  the  island  of  Eanak,  opposite 
Yakuta,  a  graveyard  sank  so  that  on  the  next  day  a  boat  was  able  to 
row  over  the  place  where  it  had  been,  and  the  tops  of  the  submerged 
trees  oould  be  seen.  Many  of  the  eaithquakes  from  this  region  have 
yielded  large  seismograms  at  the  Cape  of  Good  Hope,  which  is  anti- 
podean to  Alaska.     We  have  here  a  district  partly  belonging  to  the 
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Alutian  ridge,  off  tbe  southern  shores  of  wbioh,  within  80  miles  of 
land,  depths  of  4000  fathoms  have  been  noted,  where  orogenio  processes 
are  now  marked,  the  extent  of  whioh  will  probably  be  gauged  by  future 
soundiugs. 

B.  Cordillerean  Region  (number  of  earthquakes  14). — This  region 
forms  the  western  side  of  the  Mexican  plateau  and  tbe  Cordilleras. 
Just  south  of  the  20°  parallel  a  depth  of  2800  fathoms  has  been  found 
within  40  miles  of  the  shore,  whilst  depths  exceeding  2000  fathoms 
have  been  found  a  little  over  100  miles  from  the  land,  somewhat  farther 
to  the  south.  Although  there  are  peaks  in  these  regions  rising  to 
heights  close  upon  18,000  feet,  the  average  height  of  the  ranges  does 
not  greatly  exceed  6000.  There  are,  therefore,  in  this  region  slopes  of 
180  to  570  feet  per  mile,  and  the  instability  of  these  is  testified  by  the 
frequency  of  their  yieldings. 

C.  Antillean  Region  (number  of  earthquakes  16). — Here  we  have  at 
least  two  ridges  to  consider — that  of  Cuba,  Haiti,  and  Puerto  Rico 
running  east  and  west,  and  that  of  Grenada,  St.  Vincent,  Martinique, 
Dominica,  and  other  islands  running  north  and  south.  The  east-west 
ridge  slopes  steeply  to  the  north  into  water  which,  north  of  Puerto  Rico, 
attains  a  depth  of  4500  fathoms,  and  to  the  south  into  water  2500 
fathoms  in  depth.  These  depths  are  respectively  found  at  distances  of 
60  and  40  miles  off  land,  and  indicate  slopes  of  400  and  375  feet 
per  mile.  With  the  north  wsouth  ridge  the  slopes  to  the  west  over  a 
short  distance  like  12  miles  is  1000  feet  per  mile,  whilst  to  the 
eastwards  it  is  comparatively  gentle.  If  these  gradients  be  measured 
in  lengths  of  200  miles,  the  slopes  are  about  70  feet  per  mile. 

D.  Andean  District  (number  of  earthquakes  12). — At  many  points  on 
the  west  coast  of  South  America,  within  50  miles  of  the  shore,  depths 
of  from  2000  to  4000  fathoms  occur,  which  correspond  to  gradients  of 
from  250  to  480  feet  per  mile.  Within  a  distance  of  150  miles  from 
the  shore  the  land  rises  to  a  height  of  12,000  feet,  so  that  the  gradients 
from  tbem  to  the  bottom  of  the  neighbouring  ocean  may  be  taken  at 
120  to  180  feet  per  mile. 

E.  Japan  District  (number  of  earthquakes  29). — To  the  east  of 
Northern  Japan  and  the  Kuriles,  at  a  distance  of  about  180  miles  off 
shore,  depths  of  4000  and  even  4600  fathoms  are  found,  indicating 
gradients  of  130  to  150  feet  per  mile,  and  from  observations  made  in 
Japan  it  is  known  that  many  of  the  large  earthquakes  originate  on  the 
face  or  at  the  bottom  of  these  slopes. 

F.  Javan  District  (number  o^  earthquakes  41). — Off  the  south-west 
coast  of  Sumatra  and  the  south  coast  of  Java,  at  distances  of  from  80 
to  1 00  miles,  depths  of  from  2000  to  3000  fathoms  occur.  The  straits 
on  the  opposite  shores  of  these  islands  are  shallow,  seldom  exceeding 
30  fathoms.  Eastwards,  from  Java  as  far  as  Ceram,  soundings  between 
1000  and  2000  fathoms  are  frequent.     At  one  point  50  miles  south  of 
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the  latter  island  there  is  a  depth  of  4000  fathoms.  From  this  parti- 
cular *'deep"  on  September  29,  1899,  a  displacement  took  place  the 
effects  of  which  were  partially  visible  by  subsidences  on  the  southern 
coast  of  Coram.  In  this  district  the  sub-oceanic  irregularities  are  as 
irregularly  distributed  as  the  islands  between  which  they  occur. 

G.  Mauritian  District  (number  of  earthquakes  17). — The  origins  for 
this  group  of  earthquakes  are  not  well  defined.  They  are  probably 
related  to  the  depression  lying  between  the  ridges  represented  by  the 
Laccadives  and  Maldives  on  the  east,  and  the  Seychelles  and  Mascarine 
islands  to  the  south-west. 

H.  North-Eastern  Atlantic  (number  of  earthquakes  22). 

I.  Narth-Westem  Atlantic  (number  of  earthquakes  3). 

J.  North  Atlantic  (number  of  earthquakes  3). 

The  earthquakes  originating  in  these  districts  have  been  few  in 
nnmber,  comparatively  small,  and  their  origins  are  not  well  defined. 
Although  a  ridge  is  marked  as  extending  up  the  Atlantic,  it  is  com- 
paratively small,  and  even  in  the  vicinity  of  the  Azores  it  is  difficult 
to  find  a  gradient  over  a  distance  of  180  miles  which  exceeds  33  feet 
per  mile. 

K.  Alpine,  Balkan,  Caucasian,  Himalayan  Districts  (number  of  earth- 
quakes 14). — Strictly  speaking  this  region,  which  is  the  only  one  from 
which  earthquakes  originate  on  a  land  surface,  might  be  divided  into 
four  or  more  sub-regions  according  to  the  direction  of  the  strike  of  the 
ridges  which  each  represent. 

The  most  pronounced  foldings  are  in  the  eastern  part  of  these 
districts,  where,  in  distances  of  100  miles,  gradients  of  120  feet  per 
mile  can  be  found ;  and  it  is  from  these  steep  slopes  that  the  larger 
earthquakes  have  originated. 

On  the  Magnitude  of  the  Mass  Displacements  which  accompany  Large 

Earthquakes. 

When  a  world-shaking  earthquake  takes  place,  and  its  origin  is 
sub-oceanic,  we  occasionally  get  evidence  that  this  has  been  accom- 
panied by  the  bodily  displacement  of  very  large  masses  of  material. 
For  example,  sea-waves  may  be  created  which  will  cause  an  ocean  like 
the  Pacific  to  pulsate  for  many  hours.  The  dimension  of  the  mass 
which  was  moved,  and  inasmuch  as  the  displacement  was  beneath  the 
surface  of  the  ocean,  must  have  been  moved  suddenly,  to  create  an 
effect  of  this  description,  is  not  known.  The  observations  made  by 
cable  engineers,  which  have  shown  that  in  the  vicinity  of  the  origin  of 
such  earthquakes  depths  have  been  greatly  increased,  and  this  over  a 
considerable  area,  enable  us  to  make  rough  approximations  respecting 
these  dimensions.  When  the  effect  has  extended  to  shore-lines,  we  are 
enabled  to  measure  definite  amounts  of  elevation  or  depression. 

With  large  earthquakes  which  have  originated  on  land  surfaces,  the 


10  SEISMOLOGICAL  OBSERVATIONS  AND  EARTH   PHYSICS. 

aooompanying  displaoements  are  visible,  and  tbeir  magnitudes  are,  to 
a  certain  extent,  measurable. 

The  following  notes,  the  first  ten  of  which  are  taken  from  vol.  ii.  of 
Lyell's  'Principles  of  Geology,*  12th  edition,  will  assist  us  in  realizing 
the  magnitude  of  the  mass  displacements  which  occur  each  time  the 
world  is  shaken : — 
1692.     Jamaica,     The   shore-line   at  Port  Boyal  subsided   26  to  48  feet 

beneath  the  sea,     1000  acres  sank. 
1755.     Lisbon,     The  quay  sank. 
1762.     60  miles  of  Chittagong  coast  sank. 
1783.     Calabria.     The  relative  shifts  along  lines  of  rents  were  from  (»  <o  lOJ 

feet.     The  quay  at  Messina  sank  14  inches  below  sea-level. 
1700.     Caracas.     Soil  sank  to  form  a  lake  800  yards  in  diameter,  and  in 

places  100  feet  in  depth. 
1811-12.     West  of  New  Madrid.     The  ''sunk  country"  70  to  80  miles  in 

length  by  30  miles  in  breadth,  was  formed. 
1819.     Cutch.     2000  square  miles  of  land  were  converted  into  an  inland  sen. 

At  the  same  time  land  50  miles  long  and  1 6  miles  broad  was  raised 

about  10  feet. 
1822.     Chili.     The  shock  extended  1200  miles.     The  coast  was  raised  3  to 

4  feet^  whilst  a  mile  inland  the  rise  teas  b  to  ^  feci.     Possibly 

100,000  square  miles  were  permanently  elevated,  and  if  this  was 

lifted  3  feet  it  means  that  57  cubic  miles  of  material  had  been 

suddenly  shifted. 
1835.     Chili.     An  earthquake  was  felt  along  1000  miles  of  roast,  which  ica^ 

in  places  raised  from  2  to  10  feet. 
1 855.     New  Zealand.     4600  square  miles  were  raised  I  to  {)  feet. 
1 868.     Chili.     Sea-waves  reached  Japan,  where  they  rose  and  fell  for  five  hours. 
1877.     CJiiJi.      Waves  like  those  of  1868  disturbed  the  Pacific  Ocean. 

1891 .  Japan.     River-beds  were  compressed  about  2%  of  their  width.    A  fault 

of  40  or  more  miles  irith  a  dotcnthrmo  in  places  of  20  feet  tras  formed, 

1892.  Sumatra.     Hie  length  of  base  lines  were  changed  5  feet,  and  angles 

were  altered. 
1897.     Assam.     According  to  B.  D.  Oldham,  10,000  square  miles  of  country 

were  displaced,  possibly  16  feet  along  a  thrust-plane.    A  revisionary 

triangulation  showed  changes  of  4  to  24  feet  in  the  length  of  base 

lines,  and  in  heights  of  2  to  14  feet, 
1899,  Sept.  10.     Alaska.     A  graveyard  on  the  island  of  Kanak  sank  beneath 

the  sea. 
1899.     Ceram.     Subsidences  along  the  southern  coast. 

Earthquakes,  accompanied  by  submarine  displacements,  along  lines 
10  and  more  miles  in  length  and  increased  depths,  such  as  have  been 
recorded  by  cable  engineers,  also  indicate  molar  displacements  of  great 
size.  As  examples  of  such  changes  the  following  may  be  quoted  (see 
Suboceanic  Changes,  Geographical  Journal,  Aug.  and  Sept.  1897): — 


SEISMOLOGICAL  OBSERVATIONS  AND  EARTH   PHYSICS.  11 

1884,  Oct.  4.     Three  Atlantie  cables  10  miles  apart  broke  at  apparently  the 

same  time  at  points  opposite  to  each  other. 
1803,  Sept.  21.     TtDO  cables  between   Pemambuco  and  Cape   Verde  broke 

simultaneously  in  a  depth  of  1 675  fathoms. 
Between  June,  1895,  and  March,  1896,  carefully  made  soundings  off  the. 

mouth  of  the  river  Esmeralda  (W.  coast  of  South  America)  changed 

13  to  upwards  of  200  fathoms. 
1896.     After  the  Filiatra  shock  depths  increased  200  fathoms.     Mr.  W.  O. 

Forster,  in  the  Trans.  Sets.  Soc,,  vol,  xv.^  gives  many  illustrations  of 

such  sub-oceanic  subsidences. 
The  cnbles  connecting  Java  and  Australia  at  places  where  they  are  7  miles 

apart  have  on  several  occasions  been  broken  simultaneously. 

Large  Earthquakes  and  Oeomorphology. 

If  it  can  be  admitted  that  world-shaking  earthquakes  involve  molar 
displacements  equal  in  magnitude  to  those  referred  to  in  the  preceding 
liflt — which  includes  some  which  have  been  recorded  as  world-shaking — 
then,  in  the  map  showing  the  origins  of  these  macroseismic  efforts,  we 
see  the  districts  where  hjpogenic  activities  are  producing  geomorpho- 
logical  changes  by  leaps  and  bounds. 

The  sites  of  these  changes  are  for  the  most  part  sub-oceanic  troughs. 
When  they  occur,  the  rule  appears  to  l)e  that  a  sea  becomes  deeper, 
whilst  a  coast-line  relative!}^  to  sea-level  may  be  raised  or  lowered.  For 
nearly  all  the  regions  of  the  world  where  they  take  place  we  have  geo- 
logical and  not  unfrequently  historical  evidence  that  the  more  recent 
bradyseismic  movements  have  been  those  of  elevation.  This  elevation, 
however,  only  refers  to  the  rising  of  land  above  sea-level,  while  the 
mass  displacements  seem  to  be  accompanied  by  sudden  subsidences  in 
troughs  parallel  to  the  ridges  where  rising  has  been  observed.  In 
short,  at  the  time  of  a  large  earthquake,  two  phenomena  are  simul- 
taneously in  progress.  A  sub-oceanic  trough  may  suddenly  subside,  whilst 
its  bounding  ridge  may  be  suddenly  increased  in  height,  and  the  oon- 
cerfina-like  closing  of  the  trough  may  account  for  the  sea- waves.  If 
this  be  true  for  accelerations  in  secular  movement,  it  seems  likely  that 
it  may  be  true  for  changes  relatively  to  sea-level  which  are  performed 
slowly.  In  1811  the  sunk  country  of  the  Mississippi  was  formed 
suddenly,  but  since  that  time  it  appears  that  the  synclinal  then  initiated 
has  been  slowly  increasing  in  its  depth. 

Although  there  are  movements  of  elevation  and  depression  in 
progress  in  the  crust  of  the  earth,  these  should  only  be  regarded  as 
components  of  larger  horizontal  displacements  which  result  in  the 
accentuation  in  rock-foldings. 

Large  Earthquakes  and  Volcanic  Activity. 
Nearly  all  active  volcanoes    occur  along  the   ridges  of  rock-folds 
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which  are  in  pioximity  to  oceanic  waters.  By  the  pera^tion  of  this 
water  to  the  foundations  of  these  folds,  where  it  ocnnes  in  contact  with 
a  heated  magma,  extraordinary  pressures  are  developed,  the  sadden 
relief  of  which  results  in  a  volcanic  onthnrst.  If  we  accept  a  theory  of 
this  description  it  is  easy  to  imag^e  a  stage  when  volcanic  strain  due 
to  an  increasing  internal  pressnre  is  in  a  critical  condition,  and  therefore 
likely  to  he  destroyed  hy  any  movement  in  the  rock-fold  where  it  exists. 

A  good  illostration  of  this  relationship  hetween  sadden  movements  in 
rock-folds  and  displays  of  volcanic  activity  is  to  he  found  in  the  history 
of  the  volcanic  eruptions  in  the  West  Indies  and  the  large  earthquakes 
which  have  occurred  in  West  Indies  or  in  adjacent  countries. 

The  conditions  to  he  considered  are  those  of  the  Carihhean  sea  and  its 
hounding  ridges,  the  magnitudes  of  which  have  heen  referred  to  on  p.  8. 
The  slopes  of  these  ridges,  per  30  geographical  miles,  are  as  follows : — 

Antillean  ridge westwards.  I  in  17:  eftstwaidi,  1  in  38. 

Jamaica — P.  Hion  ridgv^ ...     northwards,  1  in  10:  soathwards,  1  in  20. 
Cordillorian  ridge  ...     westwanls  I  in  15  to  1  in  33;  esBtwardii,  1  in  15  to 

1  in  38. 
South  American  ridgre    ...     northwards,  I  in  30  to  1  in  150. 

The  average  slopes  (for  120  miles)  in  non-seismic  regions  vary 
hetween  1  in  90  and  1  in  243  (see  *  Seismol(^y,'  p.  31),  whilst  those  in 
seismic  regious  vary  hetween  1  in  20  and  1  in  30.  For  the  Himalayan- 
like  houndaries  of  the  Carihhean  sea  we  therefore  see  that  the  geotectonio 
conditions  are  such  that  seismic  disturbances  might  he  expected. 

From  the  recent  geological  history  of  the  region  we  learn  that  the 
Antilles  once  connected  North  and  South  America,  whilst  the  Isthmus 
of  Panama  was  submerged,  the  present  Caribbean  sea  being  therefore  a 
gnlf  of  the  Pacific  In  Lower  or  Middle  Miocene  times,  according  to 
Dr.  J.  W.  Gregory,  Antillia  itself  was  submexged,  and  abyssal  ooses 
were  deposited,  which  are  now  elevated  in  the  Barbadoes  to  a  height  of 
1095  feet  above  sea- level.  In  fact^  the  elevations  and  depressions  of  this 
r^on  have  been  so  great  and  {>erformed  with  such  rapidity  that  they 
have  frequently  been  referred  to  by  the  opponents  to  the  theory  of  the 
permanence  of  oceanic  basins  and  continental  masses.  The  most  recent 
movements  in  the  Antilles,  as  indicated  by  raised  sea-beaches,  eto^  has 
been  upward. 

The  inference  to  be  drawn  from  the  geological  history  of  this  r^on 
is  that  the  Antillean  ridge  is  one  of  unusual  instability,  and  it  is  likely 
that  in  consequence  of  this  characteristic  it  is  so  responsive,  as  will  be 
shown  to  be  the  case,  to  adjustments  in  neighbouring  folds. 

The  volcanic  eruptions  which  have  been  recorded  in  the  West 
Indies  are^  according  to  Fnchs  (*  Yulcane  und  Erdbeben  *),  eleven  in 
numl^er.  and  took  place  in  the  following  years— 1692, 1718,  1766,  1797, 
1S^»2,  1812  (two),  1S36,  1851,  1*»02  ^two). 
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The  seismic  convalsions  which  apparently  rosnlted  in  these  reliefs 

of  volcanic  strain  were  as  follows  : — 

1692,  June  7.  Port  Boyal  in  Jamaica  destroyed^  and  houses  throttm  doum 
throughout  the  island,     St.  Kittys  erupted, 

1718,  March  6  to  7,  At  St.  Vincent* s  there  was  a  very  violefU  earthquake. 
Land  rose  from  the  sea,  and  then  sank.  Mame  Garou  (^La 
Soufriere)  erupted. 

176G,  March  9.  Violent  slwck  in  Antigua.  March  17,  violent  shock  in 
Chrenada,  In  Jamaica  and  Cuba  seven  shocks  between  June  1 1 
and  August  1.  From  the  middle  of  July  to  the  2\st  violent  shocks 
at  Ste  Marie,  South  America.  August  13,  Martinique  shaken. 
August  18,  Guadeloupe  shaken.  At  the  end  of  the  month  the  city 
of  St.  Jago  in  Cuba  was  overturned.  October  6,  the  island  of  St, 
Eustache  was  shaken.  For  fourteen  montJts  up  to  the  end  o/17G7 
Caracas  was  being  shaken,  at  first  almost  hourly.  Octohtr  21, 
Cumana  was  ruined.  For  two  years  (he  inhabitants  of  certain 
towns  in  New  Grencula  lived  in  the  streets.  An  island  in  the 
Orinoco  sank;  Trinidad  and  Martinique  were  shakett.  Qualibou, 
in  St.  Lucia,  erupted. 

17117.  February  4.  Destructive  earthquake  in  Quit(t,  and  40,000  persons 
lost  their  lives.  A  series  of  small  shocks  lasting  eight  months  took 
place  in  the  Lesser  Antilles.  These  were  ^^put  an  end  to^*  by  an 
eruption  in  Guadeloupe  on  September  27. 

^^02,  February  2.  "  Severe  shock  "  in  Antigua.  In  Febritarg  and  March 
shocks  in  the  West  Indian  Islands.  In  Gwideloupe  there  were 
shocks,  and  in  February  an  eruption. 

1812.  Om  March  26  Caracas  was  destroyed,  and  10,000  people  hst  their 
lives.  Shocks  continued  until  April  6.  The  waters  of  Lake 
Maracaybo  lowered,  and  Mount  Silla  is  said  to  have  subsided  360 
to  300  feet.  In  St.  Vincent  more  than  200  shocks  were  felt,  and 
on  April  24  La  Soufriere  erupted,  and  its  ashes  fell  in  Barbados. 

On  November  11,  1811,  a  tremendous  earth  disturbajice  com- 
menced in  the  valley  of  the  Mississipi,  Ohio,  and  Kansas,  resulting 
in  the  formation  of  the  sunk  country.  The  shocks  continued  almost 
hourly  until  the  date  of  the  destruction  of  Caracas.  Guadeloupe 
also  erupted  in  1812. 
1835.  On  February  20th  an  earthquake  was  felt  for  1000  miles  along  the 
coast  of  Chili,  Towns  were  destroyed,  and  the  coast  trns  raised  from 
1  to  10  feet.  A  submarine  volcano  broke  out  off  Bacalao  head,  and 
the  volcanoes  in  the  Andes  were  in  an  unusual  state  of  activity.  In 
November  Concepcion  was  severely  shaken,  and  on  the  same  day  the 
volcano  Osorno,  400  miles  distant,  renewed  its  activity.  Lyell 
points  to  tliese  events  as  illustrating  the  vast  extent  of  the  subter- 
ranean areas  over  which  a  disturbing  cause  acts  simultaneously, 
h  1831,  on  June  22  {or  May  22,  23),  different  places  in  Central  America 
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icrre  tlmken,  and  a  voleano  eaat  of  Omoa  erupted.  There  wait  alto 
an  eruption  in  Quadvh^ape. 

1851,  April  2.  Great  earthquake  in  Chili, /olloiecd  by  heavy  rain.  San- 
tiagOf  ValparaiM,  and  other  eilivt  aaffirfd.  Emplionof  Monnt  PeUc. 

1902.  AprU  1(1.  8.2.)  p.m.  {Uxal  time),  diaailroai  shock.  WcmUtji  Gnoie- 
mala  and  the  richest  eitg  in  thi-  aoaiitry,  Qurtiillenango,  were  com- 
plrlely  dfttroyrd.  Abtrnt  1000  livet  teere  lost.  The  iHteiwity  of 
the  vibration*  wan  tueh  that  they  tprvad  ovir  the  inlmle  of  lie  world, 
iiiul  it  may  be  in/errtd  thiil  this  eommenced  nn  adjutlntent  m  Cor- 
dilUiian  fold.  The  fffeit  of  this  adjustment  appareiithi  spread  to 
the  AnliUnm  fold,  ami  aboal  the  date  (certainly  mi  AprU  25)  Moanl 
Pelif  shoKfd  (I  plume  uf  vapour,  nnd  small  rurthquakes  were  felt 
in  Mnrliiiiqae  and  St.  Vineenl.  t'tom  this  tiiite  the  symplvms  of 
ooinanic  and  seismic  aeiivili's  became  mure  and  more  jmmuuneed, 
hhIU  May  T  ami  8,  «-Ae«  they  ntlminated  leitk  submarine  disturb- 
ances and  Urrible  ejrpliMoas  in  Maiti.ti.iue  nnd  St.   Vincent. 


J-Uic^.  U., 

"'■'"■  ^"— ^.^.. 

] 

'>  ""           .„. 

.  /V 
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Si>A.  ZW.  St  v^..*f. 

■•It- 

1  liAt    the  veulB   in    theso    two   isIaDds,  which   are 

SBiMratv-i  ituiu  (%>Mii  other  by  m  disUtnoe  of  87  mites,  ]<r»otic»lIy  oom- 
nMiwed  tbeir  rarioo^  eruiitions  itt  iiliout  the  same  time,  the  inferenoc 
is  Uwt  Utoy  ue  both  affeoiod  by  >  guuentl  uiovemeut  of  the  Antillean 
rMgtt.  SomoUiiDg  Hituilai  to  thiii  took  {ilttoe  iu  1S63,  when,  by  the 
eni{»tion  of  Tkntwuv,  Now  /eal»Dd  lost  its  Pink  uid  ^Vhite  terraues. 
Poor  or  fivo  days  Uter  White  islamt  in  tho  Bay  of  Plenty  bectuae 
•ctitv,  utd  two  months  Uter  there  wu  nu  eruptioa,  12><0  miles  to  the 
north,  in  tko  Tog&a  t;roup,  which  tifltiiiilx,  with  the  Eermadeos  »nd 
Nrtr  ZfUml,  lonning.  wcoidiug  to  Dkdk,  uce  of  the  festure-liaM  of 
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the  earih*8  crast  (see  Am.  Jour,  of  Sci.^  Maroh,  1889,  *'  On  the  Origin  of 
Deep  Troughs  of  the  Ooeanic  Depression,"  by  T.  D.  Dana). 

From   the   following  table,   whioh  is  chiefly   compiled   from   the 
writings  of  Bockstroh  and  Faohs,  it  will  be  noticed  that  all  the  West 
Indian  eruptions  have  been  accompanied  by  unusual  seismic  disturb- 
ances either  in  the  West  Indies  themselves  or  in  neighbouring  rook 
folds: — 

Dates  or  Yolcahic  Eruptions  in  Central  America  and  the  West  Indies. 


1552 

1699 

1785 

1852- 

1526—   ... 

1705 

1797X—  ... 

1853- 

1541 

1706 

1798—   ... 

1854 

1565—   ... 

1707 

1799—   ... 

1855— 

1581 

1709—   ... 

1802X—  ... 

1855— 

1582—   ... 

1710 

1803—   ... 

1856- 

1585-6—  ... 

1717 

1809-   ... 

1857 

1614 

1718X 

1812X   ... 

1858- 

1623 

1723 

1821 

1860 

1643 

1726 

1828 

1865 

1651 

1732 

1829-   ... 

1867- 

1664 

1737—   ... 

1833 

1868 

1668 

1764 

1835—   ... 

1869— 

1670 

1766X   ... 

1836X 

1870 

1671 

1770 

1844— 

1873 

1677—   ... 

1772 

1847 

1880— 

1686 

1775 

1850 

1883 

1692 X-  ... 

1775 

1851  X-  ... 

1902X 

West  Indian  eruptions  are  marked  x . 
Unusual  seismic  disturbances  are  marked  — . 

One  inference  to  be  drawn  from  the  above  notes  is,  that  if  dormant 
Tolcanoes  in  a  state  of  volcanic  strain  may  be  brought  into  activity  by 
a  mass-displacement  of  the  fold  from  which  they  rise,  small  earth- 
quakes,  of  which  we  will  show  that  at  least  30,000  occur  yearly,  do 
not  give  rise  to  such  disturbances.  Mount  Fuji  in  Japan  has  now  been 
dormant  for  the  last  195  years,  during  which  time  it  has  been  subjected 
possibly  some  15,000  times  to  such  shiverings,  and  yet  it  is  quiescent. 
There  may  be  many  hundreds  of  similar  mountains  in  this  world, 
whose  internal  pressures  are  in  all  probability  gradually  increasing.  * 
Should  a  stage  be  reached  when  this  is  barely  balanced  by  the  restrain- 
ing influence  of  an  external  cover,  it  is  easy  to  imagine  that  some 
macroeeismic  effort  may  destroy  the  equilibrium,  and  eruptions  follow. 

Macroaeiams  and  Magnetics, 

With  the  object  of  learning  whether  any  relationship  existed 
between  world-shaking  earthquakes  and  unusual  movements  of  mag- 
netic needles,  in  1897  I  sent  a  list  of  large  earth-movements  which  had 
known  origins  to  32  different  magnetic  observatories,  asking  that  the 
same  might  be  compared  with  their  magnetograms.  Detailed  replies 
received  from  13  of  these  observatories  are  published  in  the  British 
AMSociation  Beporis  for  1898  and  1899,  to  which  general  remarks  about 


16  SEISM0L06ICAL   OBSERVATIONS  AND  EARTH   PH7SICS. 

observations  at  othor  stations  are  added.     The  inferences  to  be  derived 
from  these  replies  are  as  follows : — 

1.  At  Greenwich,  Eew,  Falmouth,  Stonyhnrst,  Pola,  Vienna,  Copen- 
hagen, and  Toronto,  the  magnetic  needles  are  seldom,  and  then  only 
very  slightly,  disturbed  at  the  time  of  large  earthquakes.  For  the 
Toronto  instruments  this  statement,  however,  is  only  true  for  the  time 
they  were  installed  in  Toronto.  Since  they  were  removed  to  Agincourt, 
which  I  believe  is  about  10  miles  from  Toronto,  the  same  instruments 
have  frequently  been  disturbed  at  the  time  of  earth-movements. 

2.  At  Utrecht,  Potsdam,  Wilhelmshaven,  Bombay,  to  some  extent 
at  Batavia,  and  now  at  Toronto,  the  magnetic  needles  so  frequently 
respond  to  the  unfelt  waves  of  large  earthquakes  that  their  records  have 
been  of  value  to  the  seismologists. 

3.  At  Zikawei,  Mauritius,  Utrecht,  Greenwich,  and  Japan,  pertur- 
bations of  considerable  magnitude  have  been  observed  a  short  time 
before  the  occurrence  of  large  earthquakes. 

One  explanation  which  may  be  offered  for  this  marked  difference 
in  the  behaviour  of  magnetic  needles  at  different  stations  is  to  assume 
that  there  is  a  considerable  difference  in  the  mechanical  movements 
experienced  at  different  stations,  dependent,  perhaps,  upon  the  differences 
of  their  foundation  and  the  differences  in  distance  from  the  origin  of  a 
given  disturbance.  When,  however,  we  note  the  difference  in  behaviour 
of  instruments  at  Toronto  and  Agincourt,  or  at  Copenhagen  and  Wil- 
helmshaven, which  are  practically  at  the  same  distance  from  the  orig^ 
of  many  large  earthquakes,  the  latter  explanation  fails.  Again,  if  we 
consider  foundations,  we  find  that  perturbations  occur  at  Wilhelmshaven 
but  not  at  Copenhagen,  which  are  both  situated  on  the  plain  of  alluvial 
drift  which  stretches  from  Holland  eastwards  into  Bussia.  Another 
suggestion  is  that  the  periodic  motion  of  needles  at  certain  stations 
may  synchronize  with  the  period  of  the  earth-waves.  What  we, 
however,  find  is  that,  although  the  unifilar  periods  at  Potsdam  and  Eew 
«re  practically  identical,  at  the  former  station  perturbances  are  oommon, 
whilst  at  the  latter  they  are  practically  unknown.  Also  it  must  not 
be  overlooked  that,  although  the  periods  of  *'  unifilars  "  at  the  stations 
oonsidered  usually  vary  between  5  and  14  seconds,  whilst  the  *'  bifilars" 
vary  between  5  and  18  seconds,  almost  all  large  earthquakes  yield 
groups  of  waves  which  will  coincide  with  any  of  these  periods,  and 
therefore  if  earth- waves  cause  magnetic  needles  at  one  station  to  rotate 
through  arcs  of  from  1  to  7  minutes,  showing  on  the  photographic  film 
displacements  of  2  to  15  millimetres,  similar  perturbations  might  be 
expected  to  occur  at  all  other  stations. 

The  maximum  tilting  to  which  magnetometers  are  subjected  when 
they  indicate  the  above  movements  as  a  maximum,  may  be  taken  at  10 
seconds  of  arc.  This  means  that  a  needle  with  a  12-inch  suspension 
has  its  point  of  support  moved  about  the  one-hundredth  of  a  millimetre, 
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and  this  with  a  period  of  from  10  to  20  seoonds.  Whether  this  minute 
and  ezoeedinglj  gentle  disturbanoe  is  sufficient  to  set  up  the  rotationa 
observed  is  a  matter  whioh  might  be  answered  by  experiment. 

From  the  above  remarks,  it  therefore  appears  premature  to  conclude 
that  the  movements  under  consideration  are  due  to  mechanical  causes. 
The  next  suggestion  is  that  the  cause  is  magnetic.  Inasmuch  as  large 
waves  are  propagated  over  long  distances  with  a  constant  velocity,  and 
cause  a  heterogeneous  crust  over  a  considerable  area  to  move  uniformly, 
it  may  be  assumed  that  such  waves  are  propagated  in  a  uniform  medium, 
which  lies  beneath  the  crust  of  the  Earth.  With  such  conditions, 
it  is  most  likely  that  magnetic  disturbances  will  be  most  marked 
it  those  stations  which  are  nearest  to  the  moving  magnetic  mass, 
the  differences  in  distance  between  a  given  set  of  stations  and  this 
magma  being  the  difference  in  thickness  of  the  intervening  crust  at 
these  various  stations.  The  reason  for  qualifying  this  magma  as 
magnetic  rests  on  the  fact  that  most  volcanic  materials  which  reach 
the  surface  of  our  Earth  are  magnetic  in  character,  and  the  disturbing 
influence  whioh  certain  volcanic  eruptions  have  apparently  had  upon 
magnetic  elements,  has  frequently  been  recognized  (see  '  Seismology,' 
p.  223,  Int.  ScL  Series). 

If  such  an  explanation  as  this  is  true,  then  in  the  vicinity  of  the 
stations  where  earth- waves  produce  marked  disturbances  of  magnetic 
needles  we  should  expect  to  find  evidence  of  the  existence  of  a  hidden 
chain  or  mass  of  unusually  dense  material.  In  other  words,  the  value 
of  ^  as  observed  at  these  stations  should  be  greater  than  at  those 
stations  where  magnetic  needles  are  not  disturbed — cseteris  paribus. 

With  the  object  of  determining  whether  it  is  worth  while  making  a 
dose  investigation  of  this  suggestion.  Dr.  Oharles  Chree,  f.r.s.,  very 
kindly  furnished  me  with  a  list  of  observed. and  calculated  values  for 
g  abstracted  from  the  work  of  the  Austrian  Marine  ( Veroff,  des  Hyd, 
Amies  der  k.uJc.  Kriegs  Marine  in  Pola,  No.  14,  Fola,  1902).  From  them 
I  make  the  following  selections  as  referring  to  stations  where  there  are 
magnetometers;  g  is  expressed  in  metres  per  second ;  Helmert's formula 
y  =  9*780(1  +0'00531  sin^  </>)  is  used  for  theoretical  values,  and  Oppolzer's 
determination,  g  =  9*80876  at  Vienna,  for  standard  value : — 


Place. 

Lfttltude. 

Observed  and 

reduced  to  sea 

level,  etc.,  g. 

Calculated 

0-y- 

O         '        It 

Pola     ... 

44  51  48 

9-80648 

9-80584 

+  04 

Melboame,  1893 

37  49  54 

9-80013 

9-79954 

+  59 

1894       .. 

•» 

9-80019 

19 

+  65 

Bombaj          

18  53  48 

9-78655 

9-78545 

+  110 

♦» 

18  55  23 

9-78663 

9-7854r, 

+  117 

Batavia,  1893 

6     5  48 

9-78193 

9-78059 

+  134 

1894 

6  11     0 

9-78195 

9-78060 

+  135 

No.  I. — January,  1903.] 
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For  the  two  latter  stations  where  magnetio  needles  are  disturbed,  it 
would  appear  that  the  value  of  ^  —  y  is  about  double  that  which  it  has 
for  the  two  former  stations  where  marked  disturbances  have  not  been 
observed. 

At  several  other  magnetio  stations  like  Greenwich,  Eew,  Zikawei, 
where  magnetic  needles  are  practically  undisturbed  at  the  time  of  large 
earth-waves,  the  values  for  ^  —  7  are  of  the  same  order  as  those  given 
for  Pola  and  Melbourne.  Add  to  this  the  fact  that  the  pendulum  has 
revealed  the  existence  of  a  chain  of  dense  material  crossing  India  to  the 
north  of  Bombay,  and  the  suggestion  that  seismometrical  and  gravi- 
tational investigations  may  possibly  have  a  relationship  is  at  least 
deserving  some  consideration.  If  an  earthquake  is  preceded  by  chemical, 
physical,  or  mechanical  changes  in  such  a  magma,  this  might  throw 
light  upon  the  observations  at  Zikawei,  Mauritius,  Utrecht,  Oreeuwich, 
and  in  Japan.  A  second  inference  is  that  if  needles  at  Utrecht,  Potsdam, 
Wilhelmshaven,  Bombay,  and  Batavia  are  disturbed  by  changes  in  a 
magnetic  magma  in  their  vicinity,  Dr.  J.  R  Murray  points  out  that  at 
those  stations  magnetic  intensity  might  be  abnormal.  This,  however, 
is  only  true  for  the  two  latter  stations. 

Large  Earthquakes  and  Small  Changes  in  Latitude. 

In  the  '  British  Association  Beport  for  1900,'  p.  107,  there  is  a  table 
which,  for  the  years  1895  to  1898,  shows  the  number  of  large  earth- 
quakes which  took  place  every  successive  36-5  days.  Opposite  to  each 
of  these  entries  the  pole-displacements  are  recorded.  Those  which  are 
measured  from  a  figure  given  by  Prof.  Th.  Albrecht,  of  Potsdam,  repre- 
sent one  of  the  results  obtained  by  the  International  Association  of 
Observatories  now  engaged  in  the  determination  of  variations  in  lati- 
tude. The  figure,  somewhat  extended  by  previous  observations,  is  to  be 
found  in  '  Die  Yeranderlichkeit  des  Geographischen  Breiten,'  a  paper 
by  Dr.  Albrecht,  published  by  the  International  Geographical  Congress 
held  in  Berlin  in  1899. 

What  the  table  shows  is  that  when  the  pole-displacements  have 
been  relatively  large,  world-shaking  earthquakes  have  been  numerous, 
and  vice  versd. 

In  the  yearly  totals  this  is  marked.     Thus — 

In  1895  there  were  9  large  earthquakes  and  a  total  displaoement  of  0"*53 
M  1896        ,.         18  „  „  „  0"-91 

„  1897        „    44  or  47  „  „  „  ro? 

„   1898        „         30  „  „  „  0"-79 

It  is  not  supposed  that  the  molar  displacement  these  earthquakes 
represent  were  sufficient  to  cause  the  polar  change,  but,  as  pointed  out 
by  Prof.  H.  H.  Turner,  it  seems  possible  that  both  may  result  from  a 
common  cause.  Until  further  comparisons  have  been  made,  it  is,  how- 
ever, somewhat  early  to  formulate  hypotheses. 
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II.   MlGROSUSMS,   OB   SmALL   EARTHQUAKES. 

The  number  of  aJiocka  recorded  annually. 

Hallety  in  his  Beport  to  the  British  ABSociation,  1858,  p.  51,  says 
that  between  a«d.  1001  and  a.d.  1850  the  average  number  of  earth- 
quakes noted  per  year  in  the  world  was  7*7.  Between  a.d.  1551  and 
jLD.  1850  it  was  17*3,  whilst  between  aj>.  1701  and  a.d.  1850  it  was 
35*3.  The  oonolosion  drawn  from  these  and  similar  figures  is  not  that 
seismic  activity  is  increasing  in  the  world,  but  that  observation  has 
become  more  general.  From  Fuchs'  'Statistik  der  Erdbeben'  we 
laam  that  between  1865  and  1884  the  number  of  earthquakes  recorded 
in  the  Northern  Hemisphere  only  was  8133,  which  represents  an 
average  per  year  of  428.  If  we  turn  to  still  more  recent  catalogues, 
as,  for  example,  those  brought  together  by  F.  de  Montessus  de  Ballore, 
we  find  the  annual  frequency  for  the  world  given  as  3830.  Although 
this  number  is  large,  its  author  regards  it  as  being  far  below  actuality. 
For  many  countries  in  the  world  earthquake  records  are  not  kept,  and 
in  those  where  they  are  kept,  with  but  few  exceptions,  the  registers  are 
far  from  perfect.  Then,  again,  all  our  catalogues  refer  to  shocks  which 
have  been  felt  upon  the  land,  whilst  those  which  have  had  suboceanic 
origins  and  never  reached  the  land  necessarily  remain  uncounted. 

In  order  to  form  some  idea  of  the  average  number  of  shocks  which 
take  place  annually,  all  that  we  can  therefore  do  is  to  make  estimates 
hased  on  various  hypotheses. 

1.  As  the  result  of  an  elaborate  seismic  survey  yet  in  progress  in 
Japan,  we  know  that  in  this  country,  and  chiefly  along  its  seaboard, 
about  1000  shocks  are  recorded  every  year.  We  also  know  that  the 
number  of  world-shaking  earthquakes  which  originated  on  the  flanks  of 
the  Japan  fold  in  1899,  1900,  and  1901  was  29  (see  map,  p.  108). 

During  that  same  period  in  the  world  there  were  at  least  168  dis- 
turbances, approximating  in  magnitude  to  those  originating  in  the 
Japan  districts.  Now,  if  the  number  of  small  shocks  recorded  in  a 
country  is  proportional  to  the  number  of  larger  shocks,  then  the  total 
number  of  shocks  which  occur  annually  would,  for  the  districts  con- 
sidered, be  about  6000  for  world-shaking  earthquakes  originating  on 
land.  We  have,  however,  learned  that  the  number  of  after-shocks 
recorded  at  a  given  station  depends  upon  the  distance  of  that  place  from 
the  origin  of  the  original  disturbance.  After  the  great  earthquake  of 
1891,  the  after-shocks  recorded  at  distances  of  17,  36,  and  60  miles  from 
its  origin  were,  as  pointed  out  by  Dr.  Omri,  4500,  2000,  and  140  to  350. 
Bearing  in  mind  the  fiact  that  the  majority  of  the  Japanese  records  refer 
to  disturbances  originating  many  miles  off  its  coast,  it  is  reasonable  to 
suppose  that  very  many  earthquakes  occur  which  fail  to  reach  its  shores. 
Were  it  possible  to  record  these,  it  seems  certain  that  the  frequency  for 
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the  Japan  distriot,  and  oonBequently  the  frequency  for  the  world,  would 
be  increased  several  fold. 

2.  If  it  is  assumed  that  the  number  of  earthquakes  which  occur  in 
any  larger  section  of  the  globe,  like  a  continent,  is  proportional  to  its 
area,  and  if  we  know  the  average  number  recorded  in  one  of  these 
sections,  we  have  evidently  the  means  of  estimating  the  number  of 
earthquakes  which  may  be  expected  to  occur  in  other  sections  of  the 
world.  In  the  following  table  we  have  the  average  earthquake 
frequency  for  the  continents  as  given  by  Ballore,  the  ratios  of  their 
areas,  Europe  being  taken  as  the  unit,  and  the  expected  numbers  of 
earthquakes  on  the  assumption  that  the  yearly  frequency  for  Europe  is 
2000 — this  latter  continent  being  selected  as  the  basis  for  calculation 
because  its  seismicity  is  best  known : — 


Observed  aver- 
age frequencj. 


Ratio  of 
areas. 


Europe 

Asia  and  Japan 
Aunca  ...        • .  • 
North  America 
8oQth  America 
Oceania 


•  m 


2027 
733 
69 
561 
164 
269 


1 
5 
8 
2 

1-8 
1 


Total 


Expected 
frequency. 


2000 
10,000 
6000 
4000 
8600 
2000 

27,600 


3.  Inasmuch  as  the  ratios  of  the  areas  of  seismic  activity  to  those 
of  the  aseismic  districts  may  be  very  different,  a  closer  estimate  may  be 
obtained  if  seismic  districts  are  taken  by  themselves.  As  a  unit  dis- 
trict  we  may  take  Greece,  Turkey,  Austria,  Italy,  Switzerland,  South 
(Germany,  and  South  France.  In  this  district,  M.  Ballore's  figures 
indicate  that  the  annual  frequency  is  1900.  On  a  globe  50  centimetres 
in  diameter,  this  area  is  equivalent  to  that  covered  by  a  strip  of  paper 
16  X  2  centimetres.  With  this  last  area  as  unity,  the  ratios  of  the 
seismic  areas  in  other  parts  of  the  globe  and  the  number  of  earthquakes 
which  may  annually  occur  in  the  same  are  as  follows : — 


Ratio  of  areas. 

Frequencj. 

Gentral  Europe 

1 

1900 

Asia  and  Japan 

35 

6650 

South  of  Japan  to  Java,  and  Sumatra!' 
to  New  Guinea                                     / 

o.c 

AnRi\ 

2  5 

4750 

North  of  Japan  and  East  to  Alaska    ... 

1 

1900 

North  and  South  America        

4 

7600 

*»  irica         •••         •..         ...         (,           ... 

0-5 

950 

West  Indies,  New  Zealand,  and  other\ 
parts  of  the  world       / 

"1    f\  t\ 

t  rki\i\ 

10? 

1900 

25,650 
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Nearly  all  large  earthquakeB  are  followed  by  a  long  serieB  of  '*  after- 
ahocks/'  Thefle,  whioh  are  moet  frequent  in  the  epifooal  area,  are 
regarded  as  Bndden  settlements  and  adjustments  on  the  fault  plane 
or  planes  created  at  the  time  of  the  primary  disturbance.  After  the 
disturbance  of  October  28, 1891,  which  had  its  origin  in  Central  Japan, 
tnd  which  may  be  regarded  as  a  typical  world-shaking  earthquake, 
during  the  first  twelve  months  2956  shocks  were  noted.  In  the  year 
following  this  number  had  decreased  to  391.  If  we  assume  that  each 
of  the  50  large  earthquakes  which  annually  disturb  the  world  give 
rise  to  500  shocks  during  the  following  year,  whilst  the  50  primary 
disturbances  of  the  preceding  year  are  represented  by  50  after-shocks, 
then,  without  considering  the  after-shocks  of  still  earlier  years,  the 
oondusion  arrived  at  is  that  in  any  given  year  there  are  at  least 
27,500  which  could  be  recorded  in  epifooal  districts. 

Although  the  above  estimates  result  in  large  numbers,  it  seems 
likely  that  on  the  average  every  year  30,000  earthquakes  take  place,  each 
of  which  disturb  10  up  to  several  hundreds  of  square  miles  of  the  Earth's 
Borface,  and  would  be  sufficiently  intense  to  be  felt  by  many  people. 

Selaiion  of  MicraseUms  to  Earth  Structure, 

As  stated  in  the  introduction  to  this  paper,  mioroseisms  may  for  the 
most  part  be  regarded  as  settlements  along  lines  of  fissures  and  amongst 
disjointed  materials,  the  first  formation  of  which  was  in  all  probability 
macroseismic  in  character.    Some,  no  doubt,  are  initial  stages  in  primary 
fiBSuring,  but  the  majority,  when  traced  to  their  birthplace,  find  an 
explanation  in  some  slight  shift  on  the  line  of  an  existing  fault.     For 
Great  Britain  Dr.  Charles  Davison  has  done  most  excellent  work  in 
tracing  local  earthquakes  to  this  latter  cause.     The  Comrie  earthquake 
of  July  12,  1895,  like  many  which  preceded  it,  Davison  shows  came 
from  the  highland  border  fault,  and  as  the  disturbed  area  is  chiefly  on 
the  north-west  side  of  this  fault,  the  probability  is  that  it  hades  in  this 
direction.     In  other  instances  he  has  shown  that  a  fault  has  been 
extended  in  its  length,  whilst  at  other  times  the  existence  of  a  fault  has 
only  been  inferred.    Not  only  has  this  work  extended  our  knowledge  of 
the  cause  of  certain  earthquakes,  but  it  has  also  increased  our  knowledge 
of  the  changes  which  are  taking  place  in  structural  geology.     Of  these 
changes  there  are  about  thirty  thousand  per  year.     Individually  they 
seldom  produce  any  effect  visible  on  the  surface  of  the  Earth,  but  each 
represents  some  small  subterranean  movement  about  the  cumulative 
effects  of  which  we  can  only  speculate. 

III.  Utility  of  Seismograms. 

From  seismograms  obtained  in  epifocal  areas,  measures  of  earth 
quake  energy  expressed  in  mechanical  units  have  been  obtained.     One 
result  of  this  has  been  that  engineers  and  builders  in  earthquake- 
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shaken  countries  now  build  to  withstand  known  forces.  In  Japan  it 
has  been  repeatedly  shown  that  bridges  and  bttildings  constructed 
according  to  European  practicee  are  unable  to  withstand  the  severe 
shakings  which  so  frequently  occur  in  that  oonntry,  and  therefore,  as 
opportunity  prcBSnte  itself,  the  old  types  of  structure  are  being  replaced 
by  forms  which  experience  has  proved  are  not  bo  readily  disturbed. 
The  importance  of  seismology  is  bo  far  recognized  by  the  Japanese 
GoTemment  that  at  its  University  we  find  a  professor  and  afisistant 
professor  of  this  subject,  whose  duties  in  part  consist  in  giving  to 
students  of  engineering  and  architecture  a  course  of  instruction  bearing 
upon  their  future  profession. 

The  Government  also  support  a  bureau,  controlling  about  one 
thousand  stations,  and  in  addition  to  this  they  grant  an  annual  sub- 
sidy to  a  committee  consisting  largely  of  practical  lueu,  whose  duty 
consists  in  making  investigations  which  will  lead  to  the  mitigation 
of  earthquake  effects.  Not  only  does  this  body  investigate  destruction 
which  from  time  to  time  occurs  in  Japan,  hut  should  a  disaster  take 
place  in  Manila,  India,  or  some  distant  country,  a  commission  is  de- 
spatched to  report  upon  that  which  fell  and  that  which  remained  intact. 
By  this  means  Japan  has  become  a  repository  for  almost  all  that  is 
known  about  applied  seismology,  which  already  has  been  the  means  of 
saving  life  and  property.  Seismograms  of  unfolt  earthquakes  not  only 
explain  certain  irregularities  in  magnetograme,  l>ut  they  also  throw 
light  upon  abnormal  movements  in  the  records  from  electrometers  and 
barometere.  Apparent  changes  in  the  rates  of  timekeepers  have 
frequently  been  traced  to  earth- movements,  the  occurrence  of  which 
would  not  he  suspected  without  the  aid  of  fieismograma. 

It  has  often  happened  that  oables  have  been  destroyed  by  submarine 
earthquakes,  and  to  know  the  cause  of  siiL-h  interruptions  is  of  great 
importance,  especially  to  communities  who  have,  by  such  ocourrenoes, 
been  suddenly  isolated  from  the  outer  world.  The  breaking  of  cables 
has  been  regarded  as  an  operation  of  war,  with  the  result  that  military 
and  naval  preparations  were  made,  expenses  of  various  descriptions 
were  incurred,  and  naturally  there  was  much  alarm,  all  of  which  would 
have  been  avoided  by  the  inspection  of  a  seismogram  (see  "  Sub-oceanic 
Changes,"  Geographical  Journal,  August  and  September,  1897  1. 

Heismograms,  we  have  shown,  enable  us  to  locate  submarine  sites 
where  it  would  be  rash  to  lay  a  cable.  Lastly,  they  enable  us  to 
confirm,  correct,  extend,  and  oooasionally  to  disprove  messages  that  oome 
by  cable  describing  seismic  catastrophes  in  distant  countries. 

After  the  reading  of  the  paper,  tba  following  diicuaaion  took  place ; — 
Dr.  Blanpued  :    I  have  listened  with  very  great  plenBure  to  the  address  of 
Frof,  Milne,  and  I  urn  not  competent,  even  wcro  I  dispoBed,  to  criticize  his  obeer- 
vatioDB.     Iq  this  inquiry  Prof.  Milne  is  eudonvouriiig  to  solve  what  has  always 
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been  a  great  problem  for  geologists — the  origin  of  the  movements  that  affect  the 
cnut  of  the  Earth,  and  the  effect  of  those  movements  upon  the  forms  that  are 
airomed  by  the  surface  of  the  Earth  both  on  the  land  and  under  the  sea.    And, 
to  a  certain  extent,  there  is  no  doubt  that  he  and  others  who  have  studied  the 
rabject  have  succeeded.    We  who  have  spent  a  great  part  of  our  lives  in  the 
study  of  geology,  are  acquainted  with  numerous  dislocations  of  the  Earth's  crust ; 
tbey  are  of  very  frequent  occurrence,  and  are  known  by  a  term — faults — originally 
employed  by  miners.    Now,  I  think  one  of  the  most  important  facts  that  have 
been  demonstrated  is  that  when  these  fractures  in  the  rocks  near  the  surface  of 
the  Earth  are  formed,  they  are  attended  by  earthquakes.    The  origiDal  cause  of 
the  fractures  is  in  need  of  further  elucidation.    Prof.  Milne  has  explained  that 
Uiere  are  large  and  small  earthquakes,  and  some  of  the  largest  earthquakes 
aeem  to  have  been  accompanied  by  similar  movements  to  the  small  seismic  disturb- 
ances.  There  has  been  a  general  acceptance  of  the  view  that  surface  changes,  such 
as  elevation,  depression,  and  dislocation,  the  formation  of  mountain  ranges,  and 
the  disturbance  of  the  rocks  forming  the  Earth's  crust,  are  due  to  the  shrinking 
of  the  Earth's  interior,  in  consequence  of  loss  of  heat,  and  to  the  consequent 
pressure  on  the  crust,  which,  having  already  cooled,  cannot  shrink  with  the 
interior.    The  loss  of  heat  is  in  all  probability  one  of  the  causes  of  the  lateral 
pressure  which  results  in  disturbed  and  fractured  strata,  but  it  is  very  doubtful 
whether  it  is  the  whole  explanation,  some  local  cases  of  compression  appearing  too 
great  to  be  explained  by  subterranean  loss  of  heat  alone.    Changes  in  latitude  to 
which  Prof.  Milne  has  called  attention  may  be  cumulative,  and  may  in  past  times 
have  been  of  considerable  amount.    Another  curious  and  interesting  question  to 
which  Prof.  Milne  briefly  alluded  is  the  effect  of  magnetism.    I  can  only  say, 
before  sitting  down,  that  I  think  we  are  all  very  deeply  indebted  to  Prof.  Milne  for 
giving  us  a  lucid  account  of  a  rather  obscure  subject. 

ProL  Pjbbbt  :  I  have  been  called  upon  to  speak,  probably  because  I  have  had  a 
sort  of  connection  with  Prof.  Milne  for  a  good  many  years ;  he  has  harnessed  me  and 
many  other  people  to  the  waggon  he  is  drawing ;  in  spite  of  my  ignorance,  he  compels 
me  to  act  as  a  member  of  the  British  Association  Committee  on  Seismology.  I  have 
not  recently  thought  much  about  the  subject,  but  when  hearing  this  fine  address,  I 
have  again  been  struck  with  the  extraordinarily  great  velocities  with  which  earth- 
quake motion  is  transmitted  through  the  inner  earth.  It  is  difficult  to  understand, 
but  these  records  show  that  the  stuff  inside  the  Earth  is  a  great  many  times  more  rigid 
than  the  hardest  steel.  We  do  not  know  what  the  materials  are ;  probably  there  is 
much  iron ;  probably  much  gold  and  platinum  near  the  centre.  It  is  exceedingly 
hot ;  it  is  under  such  enormous  pressures  that  our  laboratory  experience  is  of  no 
use  to  us  in  speculaUng  about  the  properties  of  the  stuff.  But  we  see  that  the 
stuff  is  very  rigid.  This  agrees  with  what  we  know  from  Lord  Kelvin.  He  has 
shown  from  tide  phenomena  that  not  merely  for  these  quick  motions  of  periods 
like  one  second,  but  for  quite  slow  changes  in  distortional  force,  of  periods  like 
a  day  or  a  fortnight,  the  Earth  is  at  least  as  rigid  as  if  it  were  steel.  Here  is  a 
stubborn  £sct,  not  difficult  to  understand,  if  we  think  of  how  a  liquid  Earth  must 
have  cooled  to  its  present  solid  state.  But  with  this  fact  before  us,  it  is  very 
difficult  to  understand  why,  when  there  are  earthquakes  and  volcanic  eruptions 
in  one  part  of  the  Earth,  they  are  soon  followed  by  earthquakes  and  volcanic 
eruptions  at  other  and  distant  places.  There  seems  to  be  some  commuoication 
between  different  parts  of  the  Earth,  such  as  there  would  be  if  the  Earth  were 
liquid  inside,  and  we  know  that  the  Earth  is  not  liquid  inside.  When  lava  flows 
from  a  volcano,  we  know  that  it  was  probably  kept  in  a  solid  state  by  great 
pressure,  and  that  its  liquefaction  is  due  to  the  relief  of  the  pressure.    Now,  as 
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I  listened  to  this  paper,  it  came  to  me  to  think  that,  although  the  Earth  is  very 
rigid,  like  pitch  or  sealing-wax  when  subjected  to  forces  of  such  periods  as  Prof. 
Milne  and  Lord  Kelvin  deal  with,  it  may  not  be  at  all  rigid ;  it  may  yield  and 
flow  and  transmit  forces  like  a  fluid  when  the  forces  alter  more  gradually.  At 
the  bottom  of  a  deep  mine,  even  granite  and  other  hard  rocks  flow  under  great 
pressures,  and  we  know  that  the  hardest  steel  can  be  made  to  flow,  so  there  is 
nothing  very  extraordinary  in  our  assumption  that  the  stuff  inude  the  Earth, 
under  conditions  of  temperature  and  pressure  such  as  we  have  no  conception  of, 
may  also  yield  and  act  almost  like  a  fluid  when  it  has  time  enough.  In  the 
figure,  if  S  is  the  surface  of  the  sea,  A  the  land's  surface,  the  surface  B 
shows  where  the  rock  is  all  at  200°  Fahr.,  being  about  2  miles  deep  generally, 
underneath  the  sea.  The  surfaces  C,  D,  E  are  at  400°  Fahr.,  600°  Fahr., 
800°  Fahr.  As  there  is  very  much  more  surface  area  at  A",  the  isothermals  are 
there  further  apart ;  as  there  is  less  surface  area  at  A',  the  isothermals  are  nearer. 
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I  take  it  that  we  bave  as  main  causes  of  change— (1)  The  Earth  on  the 
whole  is  contracting  underneath.  As  it  contracts,  the  surface  skin  falls  in,  and  as 
it  resists  contraction,  it  is  in  compression,  and  so  there  is  a  tendency  to  lift  A'',  to 
depress  A',  and  there  is  great  tendency  to  fracture  along  the  thin  layers  A'B'C'D'E'. 
Tliis  is  the  main  cause  of  earthquakes  at  A'.  (2)  The  great  weight  of  the  moun- 
tains, A'',  causes  a  tendency  for  lateral  flow  towards  the  sea-bottom.  A',  the  sort 
of  flow  noticed  in  deep  mines;  this  is  a  constant  tendency  to  produce  fracture 
at  A'.  (3)  When  A''  is  further  raised  and  A'  sunk,  there  is  a  diminution  of 
pressure  at  E''  and  an  increase  at  E'.  The  percolation  of  water  and  generation 
of  steam  will  tend  to  equalize  the  pressures  at  E"  and  E',  consequently  mere 
gravitation  will  act  and  tend  to  lower  E".  Percolation  of  water  through  miles 
of  rock  being  a  slow  process,  the  tendency  of  the  hills  to  rise  and  afterwards  sink 
will  alter  very  gradually. 

Below  a  certain  depth  we  can  imagine  the  stuff,  under  enormous  pressure  and 
temperature,  to  be  capable  of  transmitting  pressure  like  a  fluid  if  sufficient  time 
is  allowed.  Hence  an  elevation  or  a  depression  of  a  region  in  mid-ocean,  where  the 
surface  rock  is  more  yielding  than  elsewhere,  may  cause  diminution  or  increase  of  the 
existing  pressure  at  places  underneath  A',  A',  more  or  less  nearly  simultaneously. 

Captain  Cbeak  :  I  do  not  know  that  I  can  say  very  much  on  this  question, 
but,  at  any  rate,  I  may  congratulate  Prof.  Milne  on  having  given  ns  a  very 
interesting  paper.  I  think  that  both  magneticians  and  those  who  study  seismology 
will  eventually  have  much  in  common,  for  I  consider  that,  on  the  whole,  Prof.  Milne 
has  established  one  point — that  the  disturbance  of  magnets  he  has  noticed  was 
not  caused  mechanically  by  the  shaking  of  the  Earth  or  by  tilting ;  he  has  fairly 
established  that  We  know  perfectly  well  that  iron  and  steel,  when  subject  to 
stress  or  vibration,  are  liable  to  change  of  their  magnetic  condition,  and  we  may 
also  infer  from  this  that  magnetic  rocks  that  have  no  motion  of  translation,  when 
subject  to  stress  are  also  subject  to  change  of  magnetism ;  it  is  stress  which  causes 
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the  change  in  the  magneibm  of  the  Earth,  and  consequent  distnrbance  of  the 
nugnetic  needle.  I  have  been  to  Shide,  and  have  seen  Prof.  Milne's  apparatus 
there,  and  I  was  particularly  struck  with  the  delicacy  of  those  instruments.  He 
made  fast  a  thread  to  the  top  of  a  lamp-post  such  as  we  have  in  the  street,  that 
lamp-poet  being  embedded  firmly  in  the  chalk.  The  smallest  pull  on  that  thread 
was  meet  beautifully  marked  upon  his  apparatus.  Tou  could  tell  the  slightest 
motion.  Now,  I  do  not  think  any  of  our  magnetometers  would  be  shaken  in  that 
way,  so  I  am  rather  inclined  to  think  he  is  right  in  saying  it  is  not  tilting,  and  I 
liark  back  upon  the  compression  as  being  the  cause  of  the  needle  disturbance. 
Thea  the  lecturer  spoke  of  the  differences  between  different  observatories.  I  think 
be  ia  perfectly  right  in  saying  it  is  the  density  of  the  mass  below  some  obserya- 
tories  which  causes  the  magnetic  change  when  it  is  subject  to  compression.  In 
others  there  is  no  magnetic  mass  to  compress.  If  we  go  to  Edinburgh,  I  can 
imagine  the  volcanic  rocks  being  exceedingly  compressed  during  an  earthquake. 
Tliat  is  a  direction  in  which  we  should  make  further  inquiry,  and  I  think  Prof. 
Milne  has  been  so  far  wise  4n  calling  this  question  of  magnetism  to  his  aid,  and  I 
bope  he  will  continue  to  work  with  magneticians. 

The  Pbbsidbnt:  I  think  the  meeting  has  listened  with  very  great  interest 
to  the  splendid  paper  which  has  been  communicated  to  us  by  Profl  Milne.  In 
the  name  of  the  Council  I  must  congratulate  him,  in  the  first  place,  on  his 
apparently  great  success  in  establishing  or  getting  established,  in  various  parts 
of  the  world,  the  observatories  which  are  so  necessary  for  the  advancement  of 
hii  investigations.  We  should  have  been  glad  to  have  furthered  his  views,  and 
1  myself  did  make  some  efforts  to  assist  him  some  years  ago  in  that  way.  I  see 
that  we  have  three  or  four  observatories  in  North  America,  and  two  in  South 
America,  which  are  registering  the  phenomena  of  earthquakes.  I  have  no  doubt, 
therefore,  that  Prof.  Milne  will  be  able  to  collect  all  the  existing  records  on  the 
BQbject.  Some  years  ago  now,  I  remember  making  a  list  of  earthquakes  on  the 
west  coast  of  South  America,  going  back  three  centuries,  and  since  that  time  I 
Dote  that  a  much  fuller  and  more  elaborate  list  has  been  made  of  the  same 
phenomena  along  the  west  coast.  I  have  no  doubt  similar  records  may  exist  in 
other  parts  of  the  world.  It  only  remains  for  us  now  to  accord  a  unanimous 
vote  of  thanks  to  Prof.  Milne  for  his  most  valuable  and  interesting  paper. 
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VICTORIA  NYANZA.* 

By  OTTO  L.  BERINaER,  Assoc.  M.  Inst.  O.E.,  F.R.a.S. 

The  Burveys  on  which  the  aooompanying  route-map  is  based  were 
carried  oat  between  the  years  1897  and  1901.  No  astronomical  ob- 
ttrvations  were  made,  the  positions  of  Karonga  and  Abercorn  being 
Uen  from  the  observations  of  the  Anglo-German  boundary  commis- 
iioners,  and  Kisumn  from  the  Uganda  railway  survey. 

The  work  was  done  thror  ghout  for  the  African  Trans-continental 
Telegraph  Company,  the  author  being  their  chief  surveyor.  As  far 
north  as  Ujiji  preliminary  surveys  were  made  by  plane-table,  and  these 
^ere  subsequently  corrected  from  the  survey  of  the  telegraph  line, 

*  Map,  p.  108. 
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carried  out  with  a  5-iDch  theodolite  and  chain.  Between  Ujiji  and 
Eianmii  the  map  oannot  be  classed  aa  other  than  a  route-sketch,  a 
priematic  oompaes,  watch,  and  aneroid  barometer  being  the  only 
inatruments  used.* 

Much  has  already  been  written,  both  aa  to  the  physical  aspect  and 
the  native  inhabitants  of  the  country  between  Usisia  and  Eituta  at  the 
south  end  of  Lake  Tanganyika.  Particularly  striking  is  the  rocky  and 
mountainons  nature  of  the  coast  north  and  south  of  TJaisia,  terminating 
in  the  former  direction  at  the  welt-known  precipitous  landmark.  Mount 
Waller,  whence,  as  a  reference  to  the  map  will  ahow,  the  mountain 
range  trends  inland,  so  that  if  we  start  from  Karonga,  along  the 
Stevenson  rcmd,  we  meet  with  it  again  at  Mount  Viraule.     Apart  from 


isolated  ranges  of  hills,  the  intervening  laud  ia  very  flat,  and  shows  at 
different  elevations  three  and  four  different  old  coast-lines,  which  prove 


•  Jlr,  Boringer  plottud  his  plane-labk-  sucVL'y,  tliiiflia  to  Ujiji,  on  tho  scalo  of 
I  :250,DUO,  aiid  his  priemittic-compaes  eurvoj,  Ujiji  to  Shumu,  near  Port  Florence,  on 
tbu  eeiilii  of  t  :  500,000,  The  priaTnatic-oomposB  surve;  woi  enliirgcd  to  the  acale  of 
tbe  pinne-tablo  stitvey  and  laid  down  on  a  BinuBoidat  projection,  fixing  oae  end  at 
KUumu.  Tbo  plnne-tablc  survey  naa  also  laid  down  on  the  projection  with  one  end 
liiLed  Ht  Abercorn :  tiie  other  met  at  Ujiji.  aod  the  ]>oint  at  mDetiiig  fell  within  tome 
3  minutes  of  longitude  of  the  poBition  obaerved  bj  Mr.  FergusBon  and  Dr.  KohlichUtter. 
Ab  this  position  (20°  10'  12")  is  about  20  minuteB  westward  of  the  hitherto  aooepted 
position,  the  coinoideoi'e  iB  not  only  remarkaUc,  but  supportB  the  accuracy  of  the  very 
arduous  piece  of  work  aucceaafully  BOcompliBheil  by  Mr.  Buringer. 


J 
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the  lake  to  have  at  one  time  approached,  or  even  actually  woBhed,  the 
Um  of  this  rauge,  leaving  the  hills,  suoh  as  those  directly  north  of 
Deep  bay,  aa  islands.  Whether  the  present  conditions  are  owing  to  the 
il[)heaval  of  this  part  of  the  lake  or  its  secular  drying  up  must  be  left 

10  the  theories  of  others ;  certain,  however,  it  is  that  the  forces  con- 
Dtraed  reach  their  maximum  of  aclivity  at  long  but  well-defined 
btervals.     The  sharp  and  rocky  pinnacles  bordering  the  Nyika  plateau 

11  seen  irom  Earonga  are  indeed  magnificent,  many  of  the  towering 
ini]  needle-like  points  being  quite  inaccewible. 

The  Tanganyika  plateau  traversed  by  the  Stevenson  road  reaches 
its  highest  points  at  Mambwe  and  at  Fwambo  pass  near  Abercom,  the 


Tormer  being  on  the  watershed  between  the  Saisi  river  draining  into 
liftke  Kukwa,  and  the  Cbambezi  draining  vii'i  Lakes  Bangweulu  and 
Mweru  into  the  Congo ;  the  latter  on  that  between  the  Saisi  and  Tan- 
ganyika. Hills  and  mountains  rising  right  and  left  of  the  Stevenson 
road  make  the  scenery  at  places  and  at  certain  times  of  the  year 
very  beautiful.  A  peculiar  sensation  is  felt  by  those  unused  to  the 
climbing  of  plateau  slopes  in  ascending  from  Earonga ;  what  look  like 
mountain  peaks  arc,  when  passed,  no  longer  visible,  and  this  occurs 
from  atep  to  step,  as  it  were,  for  some  40  miles,  until  the  higher  slopes 
of  the  plateau  proper  are  surmounted,  and  the  hills  and  mountains, 
quite  to  one's  satisfactioD,  are  found  to  be  genuine  all  round.  The  road 
has  to  a  great  extent  been  recoDHtructed,  and  waggons  can  run  freely 
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from  Fort  Hill  to  Tanganyika.  The  chief  stations  in  this  part  of  the 
territory  may  be  here  enumerated.  On  Deep*  bay,  Lake  Nyasa,  there 
is  a  station  of  the  British  Central  Africa  Administration,  nsoally  filled 
by  one  European  only.  The  following  ooour  along  the  Tanganyika 
plateau  road :  Karonga^  where  is  stationed  a  collector  of  the  B.C.A.A., 
contains  several  stores,  an  operating  station  of  the  African  Trans- 
continental Telegraph  Company,  and  a  branch  of  the  Liyingstonia 
Mission,  the  headquarters  of  which  are  at  Kondowe,  behind  Mount 
Waller.  Fwt  HiU  is  a  sub-collecting  station  of  the  B.C.A.A«,  with 
usually  one  European  resident.  Then,  as  we  cross  the  Nyala  stream 
into  North-Eastem  Bhodesia,  we  reach  Nyala^  a  sub-collecting  station ; 
but,  owing  to  its  seemingly  unhealthy  situation,  no  European  resides 
there.  -Ft/e,  where  a  small  township  has  been  laid  out,  is  inhabited  by 
several  officers  of  North-Eastem  Bhodesia  Administration,  an  operator 
of  the  A.T.T.C.,  and  several  storekeepers  and  traders.  A  few  miles 
further  on,  and  on  the  left  of  the  road,  is  a  station  of  the  London 
Missionary  Society;  and  then  shortly  a  very  substantial  station 
belonging  to  the  African  Lakes  Trading  Corporation,  usually  the 
quarters  of  three  Europeans.  Mamhwe^  formerly  a  mission  station  of 
French  Catholics,  was  made  into  a  sub-collecting  station  of  the  NJB.B.A., 
then  sold,  and  has  now  no  fixed  resident,  but  is  much  used  as  a  rest- 
ing-place ;  it  is  situated  over  5000  feet  above  sea-level,  and  during  the 
months  of  June,  July,  and  August  is  very  bleak. 

Kawimhi^  another  station  of  the  London  Missionary  Society,  is  next 
met  with.  It  contains  a  church,  school,  shops,  and  houses  for  the  fkree 
or  four  Europeans  stationed  there.  Gardening  and  carpentry  axe  taii|^t, 
and  the  excellent  results  in  both  departments  are  very  much  appreciated 
by  the  residents  at  Abercom  and  elsewhere ;  nor  should  the  hospitality 
and  medical  care  ungrudgingly  given  by  its  inmates  to  the  nnmenms 
Europeans  continually  calling,  be  passed  over  without  commendation. 
ii&cToom,  another  township,  situated  some  14  miles  from  the  south  end 
of  Lake  Tanganyika,  comes  next.  It  is  a  large  and  important  station, 
the  quarters  of  a  collector,  assistant-collector,  and  other  officers  of  the 
N.K.B.A.,  and  has  a  telegraph  office  of  the  A.T.T.C.,  besides  stores  and 
offices  of  several  trading  companies.  Near  by  is  Lake  Chiuta,  a  small 
and  picturesque  sheet  of  water,  the  haunt  of  many  ducks  and  geese  and 
other  wildfowl.  Eight  miles  further  on  the  road  commences  to 
descend,  and  Kiiuta^  on  Lake  Tanganyika,  is  reached,  or,  by  branching 
to  the  left,  the  now  station  of  Kasakalawe^  also  on  the  lake.  Between 
Kituta  and  the  lake  proper  a  mile  of  low  flat  country  intervenes,  sandy 
and  difficult  to  walk  on  in  the  dry  season,  and  a  quagmire  in  the  wet. 
Kasakalawe,  on  the  other  hand,  has  the  advantage  of  a  dry  and  well- 
timbered  shore,  with  deep  water  a  few  feet  off  it  affording  a  satisfiM^tory 
shelter,  and  is  altogether  a  far  superior  place  to  the  older  Kituta.  At 
both  these  stations  Europeans  reside. 
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The  Taoganyika  plateau  is  well  timbered,  though  the  trees  are  not 
nsnally  of  large  circnraference.  In  placoB,  such  as  the  ravines  of  some 
of  the  mouDtaiDS  and  the  surface  of  the  Msukii  uplands,  areas  of  virgin 
for«t  exist,  and  generally  along  the  banks  of  the  larger  streame  treea  of 
immense  girth  grow,  A  prominent  exoeption  is  formed  by  the  banks  of 
the  large  and  swampy  Saisi  river,  where,  on  twoonnt  of  the  flatneas  of  tbe 
[ud  and  the  ill-de6ned  banks,  the  country  is  usually  flooded,  this  pre- 
renting  the  growth  of  anything  but  reeds  and  grass.  The  population  is 
pHoefal,  bnt  close  to  the  main  roads  it  is  practically  nil.  The  nsnal 
(md-etnSs,  suob  ae  maJEe,  millet,  sweet  potatoes,  peas,  beans,  etc.,  are 


poft-n.     Game  is  fairly  plentiful  off  the  roads,  and  much  akughtered  by 
tlie  natives  by  means  of  pits. 

Leaving  Eituta  and  following  the  lake  round  the  south-eaet  corner 
Mii  north  to  the  German  station  of  Biamarokburg — formerly  Kasanga — 
*e  find  the  country  to  be  generally  broken  and  mountainous,  more 
Mpecially  after  crossing  the  Anglo-German  boundary  at  the  Ealambo 
riter,  from  which  point  it  was  found  imposaible  to  take  the  telegraph- 
W  into  IJismarckburg  without  climbing  over  1000  feet  to  a  step  of  the 
platean,  and  then  descending  again  very  steeply.  A  few  miles  from  the 
■"onth  of  the  Kalambo  river  very  magnificent  falls  occur,  a  large  volume 
if  Water  falling  a  sheer  CQQ  feet  or  more  over  a  rooky  lip  of  borseahoe 
'Mpe.  It  then  winds  in  a  silvery  line  through  a  gradually  widening 
■"It  impenetrable  valley  with  progressively  lower  cliffs  until  It  reaches 
^  Uke.     It  is  thus  impossible  to  see  the  falls  except  from  above,  bnt 
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the  somewhat  ateep  aad  rugged  climb  to  the  upper  plateaa  will  always 
well  repay  the  exertion,  as  plenty  of  water  flows  all  the  year  round. 
No  finer  falls,  not  exclnding  thoae  of  the  Ruo,  have  been  seen  by  the 
preeent  writer  during  the  ten  yeara  he  haa  spent  in  Central  Africa. 

Bismarckburg,  which  is  abut  in  on  all  sides  by  mountains,  is  the 
southernmost  station  of  the  German  East  African  Administration  on 
Lake  Tanganyika,  A  fine  well-appointed  boma  or  fort  is  now  being 
bnilt,  and  there  are  quarters  for  about  five  German  officers  and  uon- 
commieeioned  oflicera,  beaides  a  few  traders  and  a.  number  of  Sudanese 
and  other  soldiers.  As  at  Kituta,  the  heat  is  at  times  almost  oveT- 
powering — at  least,  to  those  whose  duty  takes  them  away  from  the  com- 
paratively cool  verandahs.  On  the  coast  between  Bismarckbarg  and 
Ujiji  there  are  four  stations — Kala,  Kirando,  Utinta,  and  Ujiji — all 
occupied  by  the  Algerian  "  White  Fathers,"  and  posscasing  line  chnrchea, 
Bchools,  and  other  stone  buildings. 

It  was  soon  apparent  that  the  telegraph  would  once  again  have  to  scale 
the  mountains  and  reach  the  plateau,  the  coast-line  north  of  Bismarck' 
Ijurg  being  quite  impossible.  This  plateau  I  found  very  beautiful,  being 
high,  well  watered,  and  grass-covered  to  a  large  extent,  with  pretty 
hills  covered  with  graaa  and  trees  riaing  on  each  side ;  the  oouotry 
seemingly  fertile,  but  somewhat  spar.sely  inhabited.  I  travelled  first 
along  the  ojuntry  to  the  east  of  the  telegraphdine,  following  a  native 
path;  but,  finding  the  Fwisi  and  itstributaries  very  swampy,  I  decided  to 
keep  on  somewhat  rougher  country  to  the  west,  more  nearly  on  the  water- 
shed between  Tanganyika  and  the  Fwisi,  which  flows  into  Lake  Eukwa. 
As  it  was  imperative  to  again  skirt  the  lake  at  Karema,  I  had  reluctantly 
to  leave  this  high  ground  when  east  of  Eirando,  and  gradually  descend 
again  through  fairly  well-timbered  country.  The  natives  of  this 
district  are  well  clothed,  being  supplied  by  the  Arabs  with  coloured 
oloths,  white  calico,  and  beads,  in  exchuuge  for  the  rubber  collected  by 
them,  mostly  in  the  virgin  forest  which  fills  up  the  ravines  draining 
into  Lake  Tanganyika.  Theru  was  hardly  a  village  where  two  or  more 
of  these  born  traders  wore  not  found.  As  is  the  case  with  nearly  all  the 
mountain-girt  lakes  of  Central  Africa,  the  tribes  inhabiting  the  shores 
are  difi'erent  from  those  on  the  higher  mountain  slopes  or  plateaux,  and 
were  it  not  for  the  presence  of  officials  at  Biamarckburg  and  Ujiji  they 
would  be  constantly  raiding  and  counter-raiding  as  of  old.  As  it  is, 
they  now  carry  on  a  more  or  leas  friendly  barter  of  fish  on  the  one 
hand  for  salt  and  iron  on  the  other.  North  and  east  of  Karema  is  a  wide 
and  comparatively  flat  country,  generally  well -timbered,  but  swampy 
here  and  there  in  the  rainy  aeaaons  and  waterless  in  the  dry.  Mimosa- 
thorn  trees  abound,  and  giraffe  are  plentiful.  On  the  lake  and  in  the 
neighbourhood  of  Katunka's  the  population  is  large.  This  Eatunka  is 
a  powerful  chief,  noted  for  the  murders  he  has  committed,  and  is  a 
constant  source  of  trouble  to  the  German  oflioiala. 
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The  Tongh  oature  of  the  coiiutry  north  of  Eatuoka,  together  with 
the  configuration  of  the  lake-shores  and  the  swamps  between  Earsma  and 
Katnnka,  agaio  neoegsitated  the  contiDUance  of  the  survey  on  the  higher 
)uid,  and  only  after  a  wide  extent  of  oountry  had  been  examined  waa 
it  possible  to  get  the  better  of  the  swamps,  virgin  forests,  and  a  nnmber 
ot  extraordinarily  deep  ravines  ur  canons  that  had  to  be  manceuvred 
between  Kapurola  and  Mulire.  The  natives,  too,  gave  constant  trouble, 
nuiubers  not  having  seen,  and  few  having  before  worked  for,  a  white 
man.  They  preferred  hunting  the  large  herds  of  elephanle  and  other 
gUDfi  roaming  about,  or  oollectiog  rubber,  to  the  more  monotonous  and 
Katricted  work  demanded  by  Enropeans,  and,  being  well  armed,  i 


hml  no  hesitation  in  saying  bo.  They  are  well  clothed  in  Arab  clothes, 
ci"n  a  few  cattle  and  large  herds  of  goats  and  sheep,  while  their  villages 
ire  extremely  well  stockaded.  Thoy  do  not  paint,  but  the  women  wear 
Wgo  ear  and  lip  rings.  Kapurola  is  a  big  and  quarrelsome  chief,  and 
W  likewise  given  considerable  trouble  to  the  XJjiji  officials.  When 
lut  seen  by  the  author  he  was  a  refugee  a  few  miles  up  the  right 
Uiik  of  the  Lnajeri  river,  on  a  email  rising  ground  surrounded  by  an 
iliQost  impenetrable  swamp  of  reeds. 

The  Lugnfa,  Malagarasi,  and  Liuchi  rivers  all  overflow  their  banks 
wd  are  very  swampy  in  the  rainy  season.  The  Malagarasi  is  probably 
the  largest  river  flowing  into  the  lake.  All  these  rivers  are  full  of 
' tocodiles  and  hippopotamuses,  whioh  in  the  rainy  season  are  found  near 
tbeii  sonrces. 
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Between  Maawa  and  Ujiji  the  population  is  large,  and  the  countiy 
by  the  lake  opens  out,  terrainating  at  Ujiji  in  andalating  ground. 
This,  however,  ia  mnch  cut  up  by  sharp  and  oomparatively  deep 
ravines,  the  nature  of  which  can  only  be  judged  by  walking  over  the 
country  away  from  the  winding  but  we  11 -engineered  paths  of  the 
natives.  All  along  this  coast  swamps  at  lake-level  lap  into  the  land 
— juBt  dry  from  July  to  November  and  December,  and  impasaahle  the 
rest  of  the  year. 

Leaving  Ujiji  in  August,  1901,  the  expedition  crossed  a  minor  bnt 
still  swampy  branch  of  the  Luicbi  river,  and  after  getting  over  some 
low  but  very  broken  country,  the  Luichi  itself,  at  a  place  where  it  had 
a  considerable  fall,  with  well-defined  banks  and  no  overflow.  Then  a 
mountain  with  steep  face  was  climbed,  and  a  lovely  and  oool  plateau 
reached,  densely  populated,  well  watered,  and  supporting  large  herds 
of  cattle.  The  natives  were  friendly,  wore  skins  and  copper  and  wooden 
bracelets,  of  which,  however,  the  latter  only  were  seen  by  the  author, 
Thair  huts  were  particularly  well  constructed,  and  not  stockaded.  A 
descent  was  made  somewhat  abruptly,  and  with  much  reluolanoe,  to 
the  valley  of  the  Msukwe  river,  the  country  then  alternating  between 
grass-covered  and  well-wooded  land,  until  the  Malagnrasi  was  reached 
on  August  31.  It  seemed  scarcely  smaller  than  when  crossed  at  its 
mouth.  After  crossing  the  river  and  following  up  its  left  bank  for 
some  distance,  sometimes  on  dry  and  other  times  over  muddy  land,  our 
route  left  it,  and  some  undulating,  well- timbered,  but  quite  dry  country 
was  crossed.  This  brought  us  to  the  Mugana  river,  quite  dry  at  the 
time ;  and  a  few  miles  further  on  the  Mtindi  was  crossed.  This,  in  the 
wet  season,  is  in  itself  5  miles  broad,  and  forms  a  huge  swamp,  extend- 
ing down  to  the  Malagarasi  and  up-stream  for  some  50  or  <30  miles  or 
so  from  this  crossing.  The  Mtindi  was  crossed  at  a  favourable  place 
on  September  <3,  and  even  here,  before  the  other  side  was  reached, 
seven  channels  had  to  be  crossed,  the  largest  300  yards  in  width,  and 
with  4  feet  6  inches  depth  of  water.  In  the  rainy  season,  the  entire 
country  between  the  Mugana  and  the  Mtindi  river  is  under  water — a 
width  of  14  miles,  with  a  maximum  depth  of  7  feet.  The  Mtindi  never 
dries  up,  and  is  only  fordable  at  one  or  two  places  for  about  three 
months  in  the  year.  This  far  from  pleasant  natural  barrier  divides  the 
people  of  Uha  on  the  right  bank  from  the  Wasumba  and  Wahinga 
tribes  on  the  left. 

Between  the  Mtindi  river  and  the  south  of  Smith  sound  of  the 
Victoria  Nyanea,  the  country  is,  apart  from  the  paths  and  native  clear- 
ings, largely  covered  with  an  almost  impenetrable  thorn  scrub.  The 
trunks  or  limbs  of  the  bushes  are  up  to  8  inches  id  diameter,  with  thick 
minor  branches  and  shools,  the  whole  densely  interwoven  and  covered 
with  very  formidable  thorns.  In  the  dry  season  there  is  no  surface  or 
running  water  whatever,  the  natives  all  resorting  to  wells  dug  to  a 
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depth  of  itboiit  20  feet :  neeilless  to  nay,  tbat  lowarde  the  end  of  the  dry 
seasun  the  stuff  coDtained  in  tborn  is  far  from  refreshing.  The  Engotii 
river  is  seemingly  dry  for  five  or  six  months  during  the  year. 

The  villftges  are  generally  large  and  well  kept,  the  nativeB  peaceful 
and  well  clad.  They  trade  largoly  in  conjunction  with  the  Taboru 
Arabe,  for  whom  they  travel  gi'eat  distances  in  search  of  ivory.  Cattle 
are  plentifal,  and  are  all  of  the  hnmped  variety.  The  Swahili  language 
i«  understood  by  nearly  all  the  elder  men,  headmen,  and  chiefs. 
Between  the  Mtindi  river  and  Smith  sound,  the  author  found  most 
encouraging  signs  of  civilization — more,  indeed,  than  he  bad  previously 
witnessed  in  Central  Africa.     The  ebieFs  are  designated  ".Sultani." 


iCap'ila  village^rormerly  Ghiya  — was  visited  hj'  Speke  and  Grant 
n  1861,  and  hy  Stanley  in  1376,  ITere  hilly  country  commences,  the 
mil  being  well  covered  with  timber,  the  plains  alternating  between 
pUB  and  the  aforementioned  thorn  scrub,  the  former  swampy  in  the 
Bins,  Between  Ngombe  and  Mpina  villages,  the  country,  which  is 
^r»ined  directly  into  Smith  sound,  is  dotted  over  with  low  timber  and 
fnas-covered  hills.  It  is  nearly  all  very  rooky,  with  boulders  of  gneiss, 
uii  ii  BO  flat  that  practically  all  the  plains  tip  to  the  lower  slopes  of  the 
li'Ui  are  under  water  during,  and  for  some  time  after,  the  rains.  The 
pound  crossed  in  September  was  hard  baked,  and  bo  cracked  that, 
iifter  a  careful  mental  calculation,  the  void  made  by  these  ftesures  was 
fonnd  to  exceed  the  area  of  the    earth    surface.      The    heat,  with    the 
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unpleasant  and  distorting  vibrations  of  the  atmosphere  above  these 
parched  plains,  together  with  the  enforced  slowness  of  onr  progress, 
rendered  travel  anything  but  a  pleasure.  It  was  impossible,  except 
at  loDg  intervals,  to  satisfy  the  intense  thirst  of  the  caravan,  and  then, 
with  what  I  Game,  curiously,  was  plentiful,  ostriches,  OazeUa  Thomsoni^ 
and  topi  being  most  in  evidence. 

Further  on  the  plains,  undulating  somewhat,  became  at  parts 
densely  populated,  and  immense  herds  of  cattle  were  everywhere  seen, 
all  seemingly  plump  and  in  good  condition,  though  apparently  being 
fed  only  on  the  very  dry  grass  then  existing.  At  places,  of  course,  e.g. 
at  Stnhlmann  sound  and  the  other  point  of  Smith  sound,  the  route 
led  close  to  water,  and  then  green  vegetation  could  be  found  all  the 
year  round.  The  natives  were  now  found  to  wear  little  or  no  calico  or 
cloth,  but  were  more  or  less  clothed  in  skins.  Stony  kopjes  are  freely 
dotted  about  this  land,  and  huts  and  lean-to's  are  built  on  them.  The 
Simiyu,  a  large  river  with  flowing  water,  was  crossed  15  miles  from 
Nassa,  a  station  of  the  Church  Missionary  Society.  The  station  had 
then  a  clerical  and  a  lay  missionary,  the  former  being  away  at  the 
German  station  of  Mwanza  at  the  time  of  my  visit.  The  buildings  had 
seen  better  days,  and  little  missionary  influence  seems  to  have  made 
itself  felt  among  the  natives. 

After  a  much-appreciated  rest  of  two  days,  a  further  start  was  made 
along  the  shores  of  Speke  gulf.  The  country  soon  became  less  flat, 
rising  perceptibly  away  from  the  lake,  and  becoming  covered  with  bush 
and  timber.  It  was  thinly  populated  except  close  to  the  lake,  and 
seemingly  dry  and  waterless  inland.  Croesing  the  river  Balagete,  in 
which  a  considerable  body  of  water  was  flowing,  the  caravan  traversed 
a  flat,  and  in  the  rainy  season  swampy,  country,  now  intersected  by 
cracks,  and  then  crossed  the  Luwana,  a  nearly  dry  but  broad  and  deep 
river-bed  at  the  foot  of  a  mountain  range.  The  numbers  and  variety  of 
game  seen  in  this  plain  were  almost  incredible — buffalo,  gnu,  hartebeeste, 
water-buck,  topi,  mswala,  Gazella  Oranti  and  ThoriMoni^  and  immense 
herds  of  zebra  predominating.  Climbing  the  escarpment,  we  reached 
Kiteresia  village,  and  then  proceeded  over  grassy  and  undulating  plateau 
lands,  well  watered  and  thickly  populated.  A  descent  was  made  from 
Madutu  village,  and  another  very  large  but  better-drained  plain  was 
reached,  containing  miles  upon  miles  of  grass  land  teeming  with  game, 
and,  best  of  all,  without  cracks.  Somewhere  about  the  middle  of  the 
plain  an  island  of  thick  thorn  scrub  was  seen,  and  from  it,  to  every 
one's  surpiise,  a  number  of  natives — afterwards  found  to  be  refugee 
Sotik  i)eople — issued,  carrying  long  swords  and  formidable-looking 
Masai  spears.  They  were  nude,  painted  with  plain  and  coloured  clay, 
the  men  averaging  over  6  feet  high.  They  advanced  towards  the 
caravan,  all  the  members  of  which,  except  the  writer,  were  unarmed. 
This,  our  unwarlike  appearance,  and  the  evident  surprise  expressed, 
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together  with  a  large  qnantitj  of  meat  we  had  with  ue,  saved  the  day, 
as  not  a  single  word  conld  be  understood  between  the  two  parties,  all 
sabsequent  eommnnication  being  carried  on  by  signs,  a  very  hnmorons 
ipectaole.  Even  snoh  words  as  fire,  water,  river,  common  over  a  large 
srea  of  Africa,  were  in  every  case  nsed  by  the  writer's  cosmopolitan 
caravan  without  any  sign  of  recognition  on  the  part  of  our  new  acquaint- 
moes.  Their  hair  was  made  up  into  two  or  three  pigtails  slightly 
erect,  greased,  and  thickly  coloured  with  brilliant  vermilion,  making  a 
distinctly  fantastic  coifiFore. 

After  climbing  up  the  face  of  another  very  steep  escarpment,  the 
Tillage  of  Mutaga  was    reached,  and  it  became   evident  that    the 
natives  now  saw  a  white  man  for  the  first  time.     Continuing  along 
the  well-watered  and  timbered  plateau,  broken  by  outcrops  of  gneiss, 
on  which  we  found  a  fairly  large  population,  we  made  another  descent, 
and  crossed  a  well-timbered  valley  drained  by  the  large  river  Mala. 
This  river  was  found  to  divide  two  by  no  means  friendly  tribes,  for 
whilst  encamped  at  Mama's  village  on  the  right  bank  we  saw  a  small 
foraging  party  return  from  a  stealthy  visit  to  some  villages  on  the 
other  side,  carrying  spears,  bows,  and  poisoned  arrows,  and  having 
amoDgst  their  number  some  badly  wounded  men,  one  with  an  arrow 
through  his  chest.    Aboat  here  the  topi — an  antelope  probably  nearly 
akin  to  the  hartebeeste — and  marabout  stocks  were  everywhere  visible. 
Another  stifif  climb  up  the  face  of  the  escarpment  brought  us  to  a 
large  grass-covered  undulating  plateau,  with  a  gradual  slope  towards 
the  west,  as  usual  well  watered,  and  fairly  thickly  populated  by  the 
Walianjoka  tribe,  who  possessed   immense  herds  of  cattle.      Beyond 
Utende  village,  a  well-timbered  but  uninhabited   country  was  met 
with,  and,  apart  from   a  party  of  professional   elephant-hunters,  no 
natives  or  villages  were  met  with  until  the  large  Mori  river  was  crossed. 
In  this  solitude  large  herds  of  elephants  made  their  home,  roaming 
about  the  country  both  on  the  level  ground  and  on  the  steep  slopes 
of  the  higher  portions  of  the  escarpment  to  the  east.     After  crossing 
the  Mori  river  we  mounted  gradually  to  the  higher  slopes  of  the 
plateau,  which  were  again  undulating,  grassy,  and  especially   well 
watered.   The  natives,  a  different  tribe  from  those  beyond  the  Mori,  were 
found  to  be  quite  nude,  both  male  and  female,  the  former  elaborately 
pamted.     Their  villages  were   all   enclosed  by  mud  walls  about  18 
inches   thick  and   some    5   feet   in   height,   the  huts  primitive,   and 
Imilt  largely  of  solid  mud.     The  soil  about  here  is  of  a  brilliant  red. 
Immense  herds  of  cattle,  goats,  and  sheep  thrive  well.     The  size  of 
these  savages,  and  the  brilliant  and  variously  coloured  patterns  painted 
on  their  faces,  together  with  an  easy  and  withal  graceful  bearing^  make 
an  imposing  impression,  while  their  countless  numbers  make  them  a 
formidable  tribe.    During  this  time  great  difficulty  was  found  in  keeping 
on  friendly  terms  with  the  natives  and  at  the  same  time  feeding  the 
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carriers ;  language  on  both  sides  was  quite  unintelligible,  and,  to  com- 
plicate matters,  calico,  coloured  cloth,  and  beads  were  in  such  plenty 
as  to  be  quite  at  a  discount  among  them. 

A  gradual  descent  to  Kavirondo  bay,  with  a  dense  population  on  all 
sides,  brought  us  to  the  Kavirondo  tribe  proper,  very  similar  to  thoee 
of  the  mud  walls,  their  dress  being  quite  the  same,  while  they  owned 
large  herds  of  cattle  as  before.  It  very  soon  became  evident  that  a 
white  man  was  now  no  longer  a  stranger,  though  not  until  the  swampy 
and  papyrus-grown  shores  of  Kavirondo  bay  had  been  well  rounded  and 
Kisumu  nearly  reached  was  there  any  outward  appearance  to  indicate 
that  the  great  Uganda  railway  was  already  laid  to  within  some  40 
miles  of  the  Lake,  or  even  that  white  men  were  only  a  few  miles  in  front. 

Kisumu,  the  terminus  of  the  Uganda  railway,  was  reached  on 
October  28,  1901. 


THE    EASTERN  BORDERLANDS  OF  KIKUYU.'' 

By  Captain  B.  DICKSON.  B.A. 

Bktween  Nairobi,  the  capital  of  the  Ukamba  Province  of  British  East 
Africa,  and  the  Meranga  district  south  of  Mount  Kenya,  the  country 
consists,  for  the  most  part,  of  a  fairly  level  triangular  plateau,  enclosed 
between  the  Kikuyu  cultivated  lands  on  the  north-west,  the  Kamahua 
and  Boinzero  ranges  on  the  east,  and  Doinyo  Sabuk  on  the  south,  though 
in  the  last  direction  a  part  of  the  same  plateau  extends  to  the  Lukenya 
and  Mwar  hills.  The  surface  slopes  from  west  to  east  and  is  drained 
by  numerous  streams  flowing  in  deep  beds  to  the  Athi  or  Tana.  Both 
the  Athi  itself  and  the  Thika,  a  tributary  of  the  Tana,  make  their  exit 
between  Doinyo  Sabuk  and  the  Boinzero  range,  both  becoming  broken 
by  rapids  and  flowing  in  deep  rifts  as  they  enter  the  more  hilly  country 
to  the  east.  At  the  north  end  of  the  plateau  the  streams  pass  either 
through  gorges  in  the  Kamahua  range  or  to  the  north  of  this.  All 
these  rivers  take  their  rise  in  the  Kikua  (Kikuyu)  hills,  from  which 
innumerable  streams  flow  down  in  deep  narrow  gorges,  and  on  uniting 
in  the  plain  at  first  form  papyrus-covered  marshes,  but  are  subsequently 
confined  in  regular  channels,  eventually  dropping  by  waterfalls  or  rapids 
into  valleys  or  canons  100  feet  deep  and  varying  in  breadth  from  200  to 
800  yards.  The  actual  river-banks  are  covered  with  large  trees,  but 
the  valley-sides  are  rough  and  rocky,  covered  with  mimosa  trees,  long 
grass  and  bush,  which  extend  for  a  little  distance  over  the  plain  above. 
During  the  rains  the  streams  rise  to  a  great  height,  in  the  case  of  the 
Athi  30  feet  in  places,  so  that  any  attempt  to  make  bridges,  except  for 
foot  traffic,  would  be  a  costly  undertaking. 
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The  surface  of  the  plateau  is  flat,  grassy,  and  treeless,  mostly  in- 
undated daring  the  rains,  with  a  black-cotton  soil  which  cracks  badly 
in  the  dry  season,  and,  in  places,  quantities  of  small  stones.  Large 
numbers  of  game  frequent  these  plains.  The  watershed  between 
the  Athi  and  Thika  is  almost  imperceptible,  but  on  reaching  the 
latter,  the  country  changes  in  character,  the  yegetation  becoming  quite 
tropical.  North  of  the  Thika  the  plain,  which  slopes  a  little  to  the 
Bcxrth,  is  rougher  than  further  soutii,  and  in  the  direction  of  Kenya, 
patches  of  long  grass  and  stumpy  trees  give  the  country  the  appear- 
ance of  a  deserted  orchard. 

The  Kikua  hills  run  out  towards  the  plain  in  a  series  of  narrow 
spurs,  with  a  direction  from  north-west  to  south-east,  separated  by 
fSsrges  100  to  150  feet  deep.  Wherever  the  surface  is  flat  swamps  are 
found,  probably  owing  to  the  enormous  rainfall,  but  they  could  be 
easily  drained.  Where  not  cultivated,  they  are  covered  with  a  thick 
growth  of  Sodom-apple  and  long  grass,  and  are  sparsely  timbered, 
except  along  their  margin,  where  a  thin  fringe  of  forest  divides  them 
from  the  plain.  This,  probably,  once  extended  over  the  hills,  but  has 
been  destroyed  by  the  annual  grass  burnings.  At  one  time  all  the  hills 
were  cultivated,  but  since  the  famine  a  few  years  ago,  the  Wakikua 
have  moved  to  the  west,  leaving  the  eastern  side  of  the  highlands 
oniiihabited,  although  there  are  still  some  few  potato  patches,  and 
bananas  still  grow  by  the  watercourses.  The  soil,  which  has  been 
formed  from  the  volcanic  rocks  of  which  the  hills  are  composed,  only 
needs  cultivating  to  grow  almost  anything,  while  all  the  main  streams 
are  perennial.  The  climate  is  raw  and  cold  at  night,  with  heavy 
dew  on  the  hills,  but  generally  hot  by  day.  Travelling  is  difficult, 
ttcept  by  the  tracks  following  the  spurs,  which  the  Wakikua  use  in 
Tinting  the  plains.  There  is,  however,  a  fairly  good  road  from  Nairobi 
to  the  Meruka  country,  and  though  the  river  gorges  are  an  obstacle, 
tbe  streams  are  all  fordable.  Fuel  and  wood  of  any  sort  are  very 
•caroe.  There  is  no  four-footed  game,  but  quantities  of  guinea-fowl 
and  partridges.  The  natives,  though  seemingly  friendly,  arc  apt  to  be 
treacherous.  They  never  appear  to  cultivate  much  more  than  they 
require  for  their  own  wants,  and  they  have  consequently  very  little 
ipaie  food  to  barter.  The  women  work  in  the  fields,  but  the  men  clear 
the  ground,  cut  wood,  and  build  houses,  the  boys  tending  the  stock, 
which  consists  of  cattle,  goats,  and  sheep.  The  women  wear  leather 
aprons,  and  adorn  themselves  with  iron  or  brass  wire  bracelets  and 
girters,  as  well  as  with  beads  and  earrings ;  but  the  men  wear  prac- 
tically no  clothes,  except  sometimes  a  loose  blanket.  They  carry  a  spear, 
iword,  and  knobkerry,  and  (near  Meruka  and  Mbirri)  bows  and  poisoned 
•nows. 

Owing  to  the  hostility  of  the  natives  of  Meruka,  it  was  impossible  to 
traverse  this  district  thoroughly,  but  it  appears  that  the  pat: sage  from 
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tlie  cultivated  hills  to  the  plains  is  here  more  gradual,  there  being  no 
dividing  line  of  forest. 

The  long  range  of  hills  which  forms  a  wall  between  the  Athi 
plains  and  the  lower  Tana  valley  is  dry,  rooky,  and  bnsh-oovered,  with 
the  exception  of  the  north-west  slopes  of  Kamahua,  which  are  covered 
with  bean-fields  and  villages.  They  are  thickly  wooded  on  the  east, 
but  grassy  on  the  west  except  along  the  water-oourdCj.  There  is  very 
little  water  in  the  dry  season,  and  what  little  there  is  runs  down  on 
the  north-east  side  into  the  Tana.  There  are,  however,  some  large 
flats  below  the  south-west  slopes  of  Boinzero,  which,  by  the  aid  of  a  few 
dams  for  irrigation,  could  be  made  into  fine  farm  land.  The  hills  are 
covered  with  quartz,  but  no  sign  of  metals  was  seen. 

North  of  the  Tithara  the  plain  gives  place  to  small  hills  and  valleys, 
with  cultivation  and  villages  interspersed  with  bush,  which  continue 
till  we  reach  Mbirri.  This  country  is  not  so  well  drained  as  further 
south,  most  of  the  valleys  containing  wide  and  deep  swamps,  which 
appear  never  to  dry  up,  as  they  are  fed  by  numerous  springs  in  the  hills 
round  Kinankop.  The  country  is  very  fertile,  and  with  a  little  labour 
would  grow  almost  anything,  but  there  is  practically  no  wood,  only  an 
occasional  big  tree,  though  higher  up  towards  Kinankop  large  belts  of 
forest  are  said  to  occur.  In  places  the  hills  are  rocky,  and  form  pre- 
cipitous gorges  overhung  with  trees  and  creepers.  The  principal  river 
is  the  Maragua,  which  runs  due  east  from  Kinankop.  It  forms  a  series 
of  rapids,  and  on  crossing  the  Mbirri  road  runs  through  a  canon  200 
feet  deep,  but  this  soon  opens  out  into  a  fiat  valley  covered  with  culti- 
vation and  villages,  the  river  being  here  fringed  with  large  trees. 
There  are  a  few  deep  fords  at  long  intervals. 

North  of  the  fort  at  Mbirri  is  a  long  range  of  hills  running  from 
west  to  east,  with  the  three  prominent  peaks,  Katari,  Kanjuyu,  and 
Elanbicho.  It  is  bounded  on  the  south  by  the  Marathwa  and  on  the 
north  by  the  Tana,  these  two  rivers  uniting  at  the  foot  of  Kanbicho. 
The  hills  are  rough  and  rocky,  strewn  with  quartz  boulders  and  covered 
with  bush,  and  as  there  is  no  water  on  them  it  is  unlikely  that  they 
could  be  of  much  use  for  agriculture.     They  are  uninhabited. 

North  of  the  Tana  we  find  the  Meranga  country,  a  large  district 
extending  up  to  Mount  Kenya — or,  as  the  natives  call  it,  Miru — which 
lies  some  60  miles  away  to  the  north-north-east.  The  country,  which 
near  the  Tana  is  level,  afterwards  rising  gradually  in  a  series  of  small 
hills,  is  very  rich  and  fertile,  and  is  covered  with  villages,  beans  and 
bananas  being  the  chief  products.  Famine  and  drought  are  un- 
known. The  Tana  is  Eaid  not  to  overfiow  here  in  the  rains,  although 
the  country  for  some  2  or  3  miles  is  level  with  its  banks.  Towards 
the  west,  and  up  the  slopes,  cultivation  gives  place  to  scrub  and 
Sodom-apple.  Manga,  the  chief  of  Meranga,  lives  in  a  large  village 
about  a  mile  north  of  the  Tana,  and  is  a  very  friendly  old  man.     His 
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Yiikg^^  onoe  a  great  slave-trading  centre,  is  still  a  great  centre  for  the 
oadve  caravans  which  go  into  northern  Meranga  and  the  Wanderobo 
oonntry  for  ivory.  There  are  good  roads,  used  by  the  natives  when 
driving  their  cattle  from  one  grazing-ground  to  another. 

To  the  south-east  of  Meranga,  a  wide  grassy  plain,  relieved  here  and 
there  by  bush-covered  hills,  extends  to  the  Tana.     It  is  marshy  in  the 
ndns,  but  was  absolutely  dry  when  I  crossed  it.    The  Rupiangasa,  which 
traverses  the  centre  of  the  plain,  is  a  largish  river.     The  lower  ground 
is  mostly  black-cotton  soil,  which  gives  place  on  higher  levels  to  red  soil. 
There  is  thick  bush  for  about  a  mile  on  each  side  of  the  Tana,  with 
luge  tropical  trees  on  the  river-banks.     South  of  the  Tana  the  country 
slopes  up  to  the  Ithanga  hills,  most  of  the  watercourses  being  dry  in  the 
dry  season,  but  torrents  during  the  rains.     Game  is  here  plentiful.     To 
the  south,  on  each  side  of  the  Thika,  there  is  very  dense  thorn  bush, 
the  natives  never  coming  here  for  fear  of  the  numerous  rhinoceros.     At 
the  northward  turn  of  the  Thika  there  are  some  very  curious  needle- 
like hills,  each  formed  of  a  solid  mass  of  rook.     The  water-parting 
between  the  Tana  and  Athi  is  ill-defined,  but  further  east  the  ground 
slopes  gradually  upwards  from  the  Tana  to  the  group  of  hills  com- 
mencing with  Kangondi,  whence  again  a  long  sloping  plateau  falls 
south-east  to  Eitui,  beyond  which  a  more  sudden  slope  occurs.     This 
plateau  is  broken  by  several  watercourses  (some  dry),  all  leading  to  the 
Tiva,  itself  for  the  most  part  a  dry  river-bed  which  is  at  last  lost  in  the 
lands  some  100  miles  down.    In  the  dry  season,  all  these  streams  merely 
form  pools  of  stagnant  water,  which  are  nearly  always  salt  and  undrink- 
able.    There  are  very  few  fresh  springs  in  the  country.     The  surface 
covering  varies  between  bush,  grass,  and,  finally,  forest,  till  the  river 
marked  **  Y  "  in  the  map  is  reached.     On  the  south-east  side  of  this 
stream  (which  has  a  dry  bed  with  salt  pools  at  intervals,  Ijing  in  a 
deep,  wide  valley)  cultivation  commences  and  continues  in  patches  up 
among  the  hills  to  the  north-east,  near  the  huts  and  villages  of  the 
Wakamba.     Wood  is  scarce,  and  the  soil  is  mostly  red  and  sandy,  with 
much  quartz  and  mica.  * 


THE  VOYAGE  OF  THE  "GAUSS"  FROM  CAPE  TOWN 

TO  KERGUELEN. 

The  second  number  of  the  joint  publication  of  the  Geographical  and 
Ooeanographical  Institutes  at  Berlin  is  devoted  to  the  reports  sent  home 
from  Kerguelen  by  the  German  Antarctic  Expedition.  These  show  an 
ezoellent  record  of  solid  work  on  the  vojage  of  the  Gauaa  from  Cape 
Town  to  Kerguelen,  and  they  contain  some  interesting  particulars  of 
the  voyage  and  the  vessel. 

The  stay  at  Cape  Town  was  somewhat  longer  than  was  anticipated, 
as  the  ship  was  leaking  considerably,  and  a  good  deal  of  oaulkiog  had 
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to  be  done.  The  yeutilating  arraDgements  had  to  be  sapplemented,  and 
large  additional  purchases  of  crookery,  glass,  and  laboratory  ap{>aratus 
had  to  be  made  to  supply  the  loss  by  breakage,  so  thai  it  was  Decem- 
ber 7  before  the  ship  was  ready  to  leave. 

It  is  pleasant  to  read  Prof,  von  Drygalski's  hearty  appreciation 
of  the  courtesy  and  kindness  shown  to  the  expedition  when  at  Cape 
Town,  not  only  by  their  compatriots,  but  by  the  colonial  and  military 
authorities  and  the  scientific  societies.  Various  changes  were  made  in 
the  crew  before  sailing,  and  some  at  least  of  the  new  recruits  were  not 
of  German  nationality. 

Bad  weather  was  frequent  on  the  twenty-four  days'  voyage  to 
Kerguelen,  but  it  was  found  possible  to  take  thirteen  soundings,  the 
particulars  of  which  it  is  worth  while  to  reproduce,  translating  the 
metric  depths  and  Centigrade  temperatures  to  our  fieimiliar  units. 


LaL 


Long. 
E. 


37^41'  20-47' 

S^rr  24®  49' 

40°    O*  27®  13* 

42^30'  33®  45' 

43"^    4'  H(>^  2*2' 


44®  IS' 
44®  41' 
4^  18' 
46®  4^* 

46®  4<r 

47®  12' 
47®  46' 
47®  51- 


41-  48* 
43®  54' 
48-^  51' 
50-31* 
51®  23' 
5&-^    8' 

t>l°  2:5' 

06^  32' 


Deplhin 
Cttboms. 


2570 
1676 
1706 
2780 
1980 
1342 

9i>5 
1020 
1277 

149 
2674 
2512 

210 


Bottom 

temp. 

Fahr. 


34®2 

:^-0 

36®0 

36^9? 

34°  4 

35^8 

36   3 

35-8 

35^4 

32^-4 
32®-6 
35^4 


Saliuitjr 
p«r  millo.  I 


34-65 
34-69 
34-67 
3431 
34-56 

34-51 
34  58 
34-56 
:i3-84 
3445 

3:\V\ 


Oepu^it. 


Tnioes  of  globigerina. 
GlobigeriDa  ooie.    Mach  clay. 


»» 


n 


Globigerina  ooze  and  Tolcanic  sand. 
Voloanio  mud. 

Coarse  pieces  of  volcanic  rock. 
Globigerina  oose  and  volcanic  material. 


»» 


Hard  jr round. 


»> 


»» 


»T 


These  depths,  though  not  great,  are  considerable,  and  they  are 
imporUnt  as  oocurriog  in  places  where  almost  no  soundings  had  been 
made  previously. 

As  the  Crozet  islands  lay  right  in  the  route  of  the  Gaust^  it  was 
reeolved  to  attempt  a  landing  on  one  of  the  group,  a  feat  that  has  been 
rarely  attempted,  and  still  more  rarely  accomplished.  On  Christmas 
Day,  1901,  the  landing  was  made  on  Possession  island,  in  one  of  the  ten 
little  bays  which  indent  that  part  of  the  coast  which  stretches  from 
sonth-west  to  north-east.     Of  the  landing  Prof,  von  Drygalski  says 

"Outride  the  bay  we  were  caught  by  a  whirlwind  rushing  out 
frvi»m  the  valley  leaiing  down  to  the  bay,  and  lashing  the  water  into 
foam ;  then  we  came  into  quiet  water,  between  far-reaching  fronds  of 
tangle  yDTrriUia),  and  landed  eisily  and  safely  on  a  low  basalt  rock 
amongst  slumbering  sea-elephants,  marshalle<^l  troops  of  donkey  pen- 
guins, white  Chiooa?  fluttering  round  devoid  of  fear,  cormorants  and 
storm-fowls   skimming  swittly  over  our  heads— in  short,  we  stepped 
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into  an  id  jU  of  wild  oreatures,  whioh  said  clearly  enough  that  no  human 
foot  had  ever  before  trod  this  solitary  strand,  whose  inhabitants  re- 
aeated  the  intrusion,  if  at  all,  only  by  helpless  moveinents.  The  sea- 
elephants  raised  their  heads,  and  roared  when  one  almost  trod  on  them, 
the  penguins  marched  forward  a  short  distance  supported  by  their  tails, 
tod  the  Chionad  ran  a  few  steps  only  to  settle  on  the  nearest  stone." 

Time  was  short,  and  the  scientific  staff  of  the  Oauss  lost  none  in 
WQtiment.  Specimens  of  everything  the  island  afforded,  animate  or  in- 
animate, were  speedily  gathered,  and  very  interesting  collections  they 
proved  to  be  when  examined  at  leisure  by  the  various  specialists.  The 
island  was  of  volcanic  formation,  alternate  layers  of  tuff  and  basalt  ; 
bat  the  gentler  slopes  and  level  places  were  thickly  clothed  with  vegeta- 
tion, especially  mosses,  which  in  parts  formed  morasses  difficult  to  cross. 
The  visit  only  lasted  a  few  hours,  and  the  voyage  was  resumed, 
Kerguelen  being  reached  on  the  last  day  of  the  year. 

The  Oaii88  was  again  leaking,  the  sound  of  the  water  washing  about 
under  the  plates  of  the  engine-room  floor  having  sometimes  been  quite 
distressing ;  but  there  was  no  real  danger  at  any  time,  and  the  leaking 
was  stopped  while  the  vessel  lay  at  the  island.  Instead  of  meeting  the 
steamer  from  Sydney,  and  the  Kerguelen  Land  party  at  Three  Island 
birbour  in  Boyal  sound,  the  Gauss  only  found  a  German  flag  flattering 
OTer  a  message  which  stated  that  the  station  was  established  in  Obser- 
vatory bay,  on  the  site  of  that  occupied  by  the  British  transit-of-Yenus 
party.  Hither  the  ship  went,  and  found  the  Kerguelen  party  very 
imperfectly  installed  and  the  Australian  steamer  gone,  leaving  the  coal 
and  stores  on  the  beach.  Hard  work  was  the  lot  of  all  on  board  in 
loading  up  the  Gauss  for  her  southward  voyage,  and  finishing  the 
lu)a8e  and  observatory  for  the  party  who  stayed  behind  to  carry  on 
nmnltaneous  magnetic  and  meteorological  observations.  In  addition 
to  Herr  Enzensperger  and  Dr.  Luyken,  the  magnetician  and  meteoro- 
logist, with  a  sailor  who  accompanied  them,  the  biologist  of  the  Gauss, 
Dr.  Worth,  stayed  at  Kerguelen  with  a  second  sailor,  making  up  the 
number  of  the  land  party. 

The  Gauss  had  on  board  altogether  over  400  tons  of  coal,  158 
tons  of  it  Welsh,  209  tons  New  Zealand,  and  40  tons  of  anthracite 
for  the  stores  and  for  the  land  station,  whioh  it  was  hoped  to  establish 
in  the  Antarctic  region.  The  provisions  on  board  would  supply 
hll  rations  until  August,  1904,  while  the  vegetables  would  last 
ninoh  longer ;  so  that,  taking  into  account  the  fresh  seal  and  penguin 
iQeat  sure  to  be  met  with,  there  is  no  fear  of  want  for  three  years  at 
least  All  the  equipment  and  the  ship  herself  were  absolutely  satis- 
factory. The  sledge-dogs  taken  on  board  at  Kerguelen  were  in  the  best 
oondition,  and  greatly  .pleased  the  leader  of  the  expedition.  With  the 
bighest  hopes  and  the  greatest  confidence  in  themselves  and  their  plans, 
the  expedition  left  Kerguelen  on  January  31,  1902,  straight  for  the 
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unknowD.  The  plau  included  a  possible  landing  on  Heard  island,  and 
then  a  straight  run  for  the  position  of  Wilkes'  Termination  Land, 
whence  the  edge  of  the  ioe  was  to  be  followed  westward,  and  the  first 
opportunity  taken  to  get  south.  The  plaoe  of  the  wintering  station 
Dr.  y.  Drygalski  promises  to  tell  when  he  comes  back.  It  is  interesting 
to  note  that  the  6au88  is  the  first  ship  to  attempt  to  follow  the  alleged 
track  of  Morrell,  whose  vague  narrative  showed  that  he  claimed  to  have 
passed  from  near  Enderby  Land  far  southwards,  emerging  in  Weddell 
sea.  The  Kerguelen  station  is  to  remain  in  activity  until  March  1, 
1903,  from  which  date  the  members  will  be  ready  to  embark  at  short 
notice  when  sent  for  from  Australia. 

The  dispatches  which  made  up  this  most  interesting  report  were 
brought  from  Kerguelen  on  April  2  by  the  Grerman  steamer  Eaaen, 
which  called  specially  on  a  voyage  from  the  Gape  to  Australia. 

The  greatest  credit  is  due  to  the  authorities  in  Berlin  for  so  promptly 
publishing  these  full  reports,  illustrated  by  photographs  and  maps,  for 
it  is  surely  a  record  in  scientific  publication  that  reports  written  in 
Kerguelen  in  April  should  be  published  in  Berlin  in  August. 


YOLA. 

By  Captain  F.  H.  BUXTON. 

The  accompanying  sketch  shows  the  country  situated  on  the  upper 
Benue,  now  designated  as  the  province  of  Tola.  This  part  of  Northern 
Nigeria  fell  under  our  sphere  of  influence  by  the  Anglo-German  Agree- 
ment of  1893,  and  was  effectively  occupied  in  September  of  last  year. 
The  routes  were  roughly  sketched  during  the  dry  season  of  1901-1902. 
Barth  was  the  first  to  enter  this  country,  in  1851,  coming  from 
Kukawa,  the  then  capital  of  Bornu ;  he  was  only  allowed  to  remain  a 
week,  being  forced  to  return  by  Mohammed  Lowel,  a  half-brother  of  the 
present  Emir.  Since  then  many  travellers  have  given  descriptions  of 
their  travels  through  Adamawa,  notably  Dr.  Passarge.  All,  however, 
were  compelled  to  follow  the  main  trade  roads,  and  never  penetrated 
into  these  mountain  fastnesses  where  the  pagan  aborigines  still  hold 
their  own  against  the  Mohammedan  Fulani  raiders.  The  ethnology  of 
these  various  peoples — Mumuyes,  Battas,  Beres,  etc. — untouched  by 
outside  influences,  would  be  of  the  greatest  interest,  and  would  well 
repay  study  on  the  part  of  competent  observers.  The  physical  features 
of  the  country  may  be  briefly  described  as  consisting  of  the  basin  of  the 
Benue,  with  hills  running  in  more  or  less  parallel  ranges  to  the  course 
of  the  river.  These  ranges  increase  in  height  as  they  recede  from  the 
river  until,  in  the  south,  they  reach  the  dignity  of  mountains  and  form 
the  watershed  of  the  Benue  and  Atlantic  streams.  These  hills,  granite 
in  composition,  are  mostly  barren  and  devoid  of  verdure ;  for  though 
their  summits  and  slopes  are  often  inhabited  by  wild  pagan  tribes,  their 
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oultivation  is  mostly  done  in  the  small  secluded  valleys  that  abound  in 
these  mountain  masses.  The  flat-topped  hill,  so  oharacteristic  of  Africa, 
and  especially  of  the  valley  of  the  Niger,  is  hardly  seen,  though  single 
sugar-loaf  cones  are  often  met  with  to  the  north  of  the  river  in  the 
neighbourhood  of  Song. 

The  alluvial  valleys  of  the  Benue  and  its  large  tributary,  the  Faro, 
consist  of  rich  low-lying  lands,  covered  with  a  tall  rank  grass,  and 
subject  to  yearly  inundations  of  great  extent  in  the  rainy  season. 
The  general  level  of  the  country  is  low,  the  town  of  Yola,  750  miles 
up-river,  being  only  656  feet  above  sea-level  according  to  Flegel's 
observations.  In  general  appearance  the  country  may  be  said  to 
consist  of  scrubby  veldt,  and  to  much  resemble  parts  of  Bhodesia. 
The  rainy  season  sets  in  at  the  beginning  of  April,  and  continues 
to  the  end  of  October,  the  rivers  reaching  their  highest  level  about 
September  1.  Though  the  Benue  is  then  of  great  depth,  navigation  is 
much  obstructed  by  sand-bars,  so  that  only  steamers  drawing  8  feet  of 
water  can  reach  Yola,  and  then  only  during  a  short  period  of  the  rainy 
season.  The  smallest  stem- wheelers  can  get  up  to  Yola  during  five 
months  in  the  year ;  but  o¥dng  to  tlie  rocks  in  the  river,  the  reaches 
above  the  town  can  only  be  navigated  for  a  still  shorter  period.  The 
Faro  18  also  available  for  stem-wheelers,  but  to  a  distance  not  ascer- 
tained ;  its  current  is  much  more  rapid  than  that  of  the  main  river,  and 
is  probably  as  great  as  5  miles  an  hour.  At  the  end  of  the  rainy  season 
the  country  becomes  much  parched,  none  of  the  streams  being  peren- 
nial except  the  Benue,  and  even  that  river  is  fordable  in  many  places, 
and  canoe-navigation  as  far  as  Lau  is  only  carried  on  with  difficulty. 
Water,  however,  can  generally  be  procureil  in  the  bed  of  the  dry  water- 
courses by  Koooping  small  holes  in  the  sand. 

Yola  was  the  capital  of  the  Fulani  state  of  Adamawa,  and  formed 
l>art  of  the  Sokoto  empire.  Founded  about  seventy  years  ago  by 
Mallom  Madebo,  after  he  had  consolidated  his  power,  the  town  is  as 
badly  situated  from  every  point  of  view  as  it  is  possible  to  conceive. 
In  the  rains  the  town  is  almost  completely  surrounded  by  impassable 
swamj^s  and  large  flooded  areas  :  in  the  dry  season  water  is  scarce  and 
of  the  worst  description.  Except  at  high  water,  canoes  cannot  approach 
nearer  than  5  miles  from  the  town,  and  it  is  most  inconveniently 
situated  for  the  land  trade.  Yola  covers  a  large  area,  and  consists  of 
round  mud  huts  with  well-thatched  conical  roofs,  standing  in  compounds 
surrounded  by  mat  enclosures.  These  com[>ouuds  are  often  of  large 
extent,  inside  of  which  guinea  corn  is  grown.  Looking  down  from  the 
surrounding  heights,  the  site  of  the  town  is  marked  by  an  oval  of 
foliage,  no  buildings  l)eiiig  seen.  Only  the  Emir  and  a  few  of  the  big 
men  have  superior  dwellings  mud  houses  built  in  the  Arab  style,  and 
the  compounds  surrounded  by  high  mud  walls.  The  city  is  divided 
into  two  distinct  (Hutious,  the  larger  to  the  west  inhabited  by  the  ruling 
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FnlaniB  and  their  numerous  slavee,  the  smaller  by  the  HauHa  traders 
and  other  settlers.  The  town  area  is  not  surrounded  by  walls  or  any 
other  means  of  defenoe ;  a  gateway  even  does  not  exist.  The  Fulanis,  no 
doubt,  relied  on  the  open  surrounding  oountry,  where  their  cavalry  oould 
manoeuvre,  for  their  means  of  defenoe.  Next  to  Yola  the  two  most  im- 
portant towns  in  the  province  are  Song  and  Malabu,  each  ruled  by  a 
vassal  of  the  Emir  of  Yola.  Scattered  over  the  country  are  colonies  of 
Beri-Beris,  immigrants  from  Bomu  during  the  time  of  Eabah's  wars, 
and  of  Hausas.  In  the  hands  of  the  latter  lies  the  trade  of  the  oountry ; 
irrigation  is  carried  on  by  them  to  a  small  extent  at  Meyene,  Beti, 
and  Da^sin,  wheat  and  onions  being  the  principal  articles  grown.  The 
ethnography  of  the  district  is  of  too  varied  a  character  to  be  touched  on 
in  the  space  at  disposal ;  suffice  it  to  say  that  since  the  Fulah  conquest 
%  century  ago,  slave-raiding  has  denuded  many  fertile  districts  of  their 
indigenous  inhabitants,  but  now  there  is  every  reason  to  hope  that  the 
advent  of  settled  government  may  engender  that  feeling  of  security 
which  alone  can  restore  the  former  prosperity  of  this  fertile  land. 


THE  CHILE-ARGENTINE  ARBITRATION. 

Whilst  all  the  civilized  world  has  been  occupied  in  watching  the 
progress  of  events  in  South  Africa,  very  little  interest  has  been  shown 
in  political  developments  in  South  America.  And  yet  it  may  be  doubted 
whether,  from  the  purely  financial  point  of  view,  the  attainment  of  a 
peaceful  issue  to  the  recent  boundary  dispute  between  Chile  and  Argen- 
tina is  not  quite  as  important  to  England  as  the  assurance  of  peace  in 
Sooth  Africa.  The  amount  of  British  money  expended  over  the  war 
cannot  differ  largely  from  the  amount  of  capital  invested  in  South 
American  securities  generally ;  in  either  case,  that  amount  totals  up  to 
something  over  two  hundred  million  sterling.  But  the  two  hundred 
million  whicb  the  tax-payer  has  contributed  towards  the  South  African 
war  expenses  has  so  largely  returned  to  the  tax-pa jer's  country  (if  not 
to  his  pockets),  that  it  is  very  doubtful  whether  one-tenth  of  that  sum 
has  really  benefited  foreign  countries.  Contractors  and  ship-owners 
have  grown  rich  upon  it,  and  in  the  great  majority  of  cases  these  con- 
tractors and  ship-owning  firms  are  British.  Cape  Town  and  Durban, 
aided  by  the  wealth  which  has  been  poured  into  them  lately,  should 
expand  from  the  status  of  second-class  provincial  towns  into  centres  of 
civilized  development  more  nearly  approaching  to  that  which  has 
already  been  attained  by  Buenos  Aires  in  South  America;  and  their 
rise,  together  with  the  general  advance  of  all  the  chief  centres  of 
administration  in  South  Africa,  will  surely  reflect  again  on  British 
prosperity,  and  prove  an  indirect,  if  not  a  direct,  gain  to  British 
finance.    In  the  long  run,  the  cf^st  of  the  war  in  South  Africa  will  very 
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ponibly  prove  to  be  a  good  investment  of  capital.  Bat  what  would  be 
dw  vesnlt  of  a  war  in  South  America?  Most  of  the  British  capital 
ikMdj  invested  would  probably  be  safe,  although  some  of  it  would 
Mrteinly  be  imperilled;  but  South  American  investments  generally 
WBold  sink  indefinitely  in  value;  there  would  be  collapses  on  the 
0to6k  Exdbange,  and  undoubtedly  the  interest  of  the  vast  sums  sunk 
fan  South  Amerioan  railways  and  other  public  works  would  be  wanting 
m  long  as  the  war  lasted,  if  not  for  ever.  In  short,  a  war  between 
Ghile  and  Argentina,  which  would  have  all  the  bitterness  of  a  civil  war, 
ttd  would  be  fought  on  the  lines  of  a  European  campaign  out  to  the 
ttd  by  two  ooun tries  possessing  numerous  and  well- equipped  armies 
tasked  by  powerful  fleets,  whose  strength  in  armour  and  armament  has 
keen  carefully  balanced  for  years,  would  not  only  spell  ruin  and  disaster 
to  botb  the  countries  concerned  (no  matter  which  of  them  had  the  best 
of  it),  but  would  prove  a  most  costly  complication  for  England.  King 
Edward's  award,  therefore,  which  closes  a  dangerous  episode  of  inter- 
BaAional  dispute  of  more  than  half  a  century's  duration;  which  establishes 
a  bappy  prospect  of  peace,  and  points  to  a  period  of  internal  develop- 
Bent  which  will  vastly  strengthen  the  financial  position  of  both  countries, 
is  an  immense  gain  to  this  country,  and  is  of  none  the  less  value  because 
it  bas  cost  the  country  nothing  at  all.  The  expenses  connected  with 
aAiiration  are  equally  shared  by  the  two  republics  concerned. 

Tbe  map  illustrates  the  nature  of  the  award.  It  shows  a  dividing- 
line  between  the  two  claims  which  assigns  the  more  northern  districts 
of  the  disputed  area  to  Argentina,  and  the  southern  districts  to  Chile. 
It  wonld  appear  from  the  map  that  Chile  has  gained  something  in  area, 
hit  in  a  mountainous  region  such  as  the  Southern  Andes,  where  by  far 
flie  greater  part  of  the  country  consists  of  unprofitable  mountain  slopes, 
the  actual  extent  of  the  award  on  either  side  has  no  significance.  The 
Welab  colony  of  "16  Octubre,"  together  with  the  contiguous  valleys 
of  Knevo  and  Oholila,  which  now  definitely  become  Argentine  territory, 
«E6  valleys  of  great  promise  for  pastoral  and  agricultural  purposes,  and 
will  undoubtedly  prove  a  most  valuable  addition  to  those  magnificent 
BMb  of  pasture  land  which  already  make  Argentina  the  finest  meat- 
produoiDg  country  in  the  world.  In  amongst  the  rugged  hills,  clothed 
with  beech  forest  from  the  snow-line  to  the  fiats,  there  is  many  another 
oomparatively  narrow  band  of  grass  country  which,  in  the  hands  of  a 
oapable  colonist,  will  develop  a  rich  pasturage,  just  as  the  pampas- 
grass  covered  flats  of  the  provinces  have  turned  into  broad  acres  of 
almost  inconceivably  rich  herbage  in  response  to  tbe  demands  of  the 
cattle  turned  on  to  them.  It  yet  remains  to  be  seen  what  will  not  grow 
in  those  Southern  Andine  valleys  under  the  influence  of  the  warm  sun 
and  soft  mists  of  the  Pacific.  It  is  a  great  mistake  to  suppose  that  the 
Southern  Andes  will  not  repay  the  costs  of  arbitration  many  hutdred- 
fold.     Chile  gains  a  large  area  of  forest  country,  and  a  good  many 
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square  miles  of  wool-prodnciDg  upland.  Southern  Patagonia  is  already 
making  an  impression  on  the  wool  market,  and  there  is  nothing  now  to 
hinder  its  growth.  The  want  of  title  to  the  land  has  been  the  great 
diflBcnlty  with  sheep  farmers  hitherto,  as  they  have  been  afraid  to  sink 
capital  on  their  holdings  so  long  as  their  tenure  was  insecure.  There 
is  at  least  one  town  in  this  southern  province  of  Chile  of  which  the 
world  will  hear  more  in  future.  Punta  Arenas  is  already  the  port  of 
call  of  nearly  all  steamers  rounding  the  South  American  continent,  and 
is,  in  municipal  enterprise,  well  ahead  of  most  South  African  ports. 
Punta  Arenas,  with  a  wool-developing  Chilean  province  behind  it,  will 
l)ecome  an  important  item  in  the  world's  commercial  geography. 

The  following  are  the  recommendations  of  the  Arbitration  Tribunal, 
recommendations  followed  by  King  Edward  YII.  in  giving  his  de- 
cision : — 

There  are  four  distiDCt  subjects  upon  which  we  are  called  upon  to  make 
recommendatioDP,  viz. — 

1.  The  regioD  of  the  San  Francisco  pass  in  lat.  26°  50'  S.,  approximately. 

2.  The  Lake  Lascar  basin,  in  lat.  40^  10'  S.,  approximately. 

3.  The  region  extending  from  the  Perez  Bosales  pas3,  in  lat.  41^  S.,  approxi- 
mately, to  the  vicinity  of  Lake  Viedma. 

4.  The  region  of  Last  Hope  inlet  to  the  52nd  parallel  of  south  latitude. 
Our  recommendations  upon  these  four  subjects  are  as  follows:  * — 

The  San  Francisco  Pass. — The  initial  point  of  the  boundary  shall  be  the  pillar 
already  erected  on  the  San  Francisco  pass.  From  that  pillar  the  boundary  shall 
follow  the  water-parting  which  conducts  it  to  the  highest  peak  of  the  mountain 
mass,  called  Trcs  Cruces,  in  lat.  27°  0'  45"  S.,  long.  68°  49'  6"  W. 

Lake  Lacar, — From  the  point  of  bifurcation  of  the  two  lines  claimed  as 
boundaries  respectively  by  Chile  and  Argentina,  in  lat.  40°  2'  0"  8.,  long 
71°  40'  36"  W.,  the  boundary  shall  follow  the  local  water-parting  southwards 
by  Cerro  Pcrihueico  to  its  southern  termination  in  the  valley  of  the  river  Huahum. 
From  that  point  it  shall  cross  the  river  in  long.  71°  40'  36"  W.,  and  thence- 
forward shall  follow  the  water-parting,  leaving  all  the  basin  of  the  Huaham  above 
that  point,  ic eluding  Lake  Lacar,  to  Argentina,  and  all  below  it  to  Chile,  until  it 
joins  the  boundary  which  has  already  been  determined  between  the  two  republics. 

Perez  EosaUs  Pass  to  Lake  Viedma. — The  southern  termination  of  the  boundary 
already  agreed  upon  between  the  two  republics  north  of  Lake  Nahuel  Huapi  is 
the  Perez  Rosales  pass  connecting  Lago  de  Todos  los  Santos  with  Laguna  Fria. 
Here  a  pillar  has  been  erected.  From  this  pillar  the  boundary  shall  continue  to 
follow  the  water-parting  southward  to  the  highest  peak  of  Mount  Tronador. 
Thence  it  shall  continue  to  fallow  the  water-parting  which  separates  the  basins 
of  the  rivers  Blanco  acd  Leones  (or  Leon)  on  the  Pacific  side  from  the  upper  basin 
of  the  Manso  and  its  tributary  lakes  above  a  point  in  long.  71°  52'  W.,  where 
the  general  direction  of  the  river  course  changes  from  north-west  to  south-west. 
Crossing  the  river  at  that  point,  it  shall  continue  to  follow  the  water-parting 
dividing  the  basins  of  the  Manso  above  the  bend,  and  of  the  Puelo  above  Lago 
Inferi'T,  from  the  basins  of  the  lower  courses  of  those  rivers,  until  it  touches  a 
poirt  midway  betwe  n  Lakes  Puelo  and  Inferior,  where  it  shall  cross  the  river 

*  All  co-ordiDftte  vnlues  exprepsed  in  terms  of  latitude  and  longitude  are  approxi- 
mate only,  and  refer  to  the  maps  attached  to  this  report.  Altitudes  quoted  in  the 
text  aro  in  metres.  Where  the  Iwundary  follows  a  river,  the  "thalweg"  determines 
the  line. 
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Poelo.    Theooe  it  shall  ascend  to,  and  follow,  the  water-parting  of  the  high  snow- 
cohered  moontain  mass  diyiding  the  basins  of  the  Puelo  above  Lago  Inferior,  and 
of  the  Fetaleufu  above  a  point  in  long.  71*^  48'  W.  from  the  lower  basins  of  the 
tame  rivers.    Crossing  the  Fetaleufu  river  at  this  point,  it  shall  follow  the  lofty 
water-parting  separating  the  upper  basins  of  the  Fetaleufu  and  of  the  Palena 
(or  Oarrenleufu  or  Gorooyado)  above  a  point  in  loog.  71^  47'  W.,  from  the  lower 
bafina  d  the  same  rivers.    This  water-parting  belongs  to  the  Cordillera,  in  which 
ire  situated  Cerro  Conico  and  Cerro  Serrucho,  and  crosses  the  Cordon  de  las  Tobas. 
Groasing  the  Palena  at  this  point,  opposite  the  junction  of  the  river  Encueotro, 
it  shall  then  follow  the  Encuentro  along  the  course  of  its  western  branch  to  its 
Source  on  the  western  slopes  of  Cerro  Yirgen.    Aecendiog  to  that  peak,  it  shall 
then  follow  the  local  water-parting  southwards  to  the  northern  shore  of  Lago 
Gcncnl  Paz  at  a  point  where  the  lake  narrows  in  long.  71^  41'  30"  W.    The 
boundary  shall  then  cross  the  lake  by  the  shortest  line,  and  from  the  point  where 
it  touches  the  southern  shore  it  shall  follow  the  local  water-parting  southwards, 
which  conducts  it  to  the  summit  of  the  high  mountain  mass  indicated  by  Cerro 
Botella  Coete  (1890  metres),  and  from  that  peak  shall  deccend  to  the  Rio  Pico  by  the 
skorteat  local  water-parting.    Crossiog  that  river  at  the  foot  of  the  water-parting, 
in  long.  71^  49'  W.,  it  shall  ascend  again  in  a  direction  approximately  south,  and 
continue  to  follow  the  high  mountain  water-parting  separating  the  upper  basin 
of  the  Rio  Pico  above  the  crossing  from  the  lower  basin  of  the  same  river,  and 
Wn  the  entire  basin  of  the  Rio  Frias,  until  it  effects  a  junction  with  the  conti- 
nental water-parting  about  the  position  of  Loma  Bagualep,  in  lat.  44^  22'  S.,  long. 
71°  24'  W.    From  this  point  it  shall  continue  to  follow  the  water-parting  dividiog 
tlte  basins  of  the  Frias  and  Aisen  rivers  from  that  of  the  Senguerr  until  it  reachf  s 
a  point  in  lat.  45^  44'  S.,  long.  71''  50'  W.,  called  Cerro  de  la  Galera  in  the  map, 
which  marks  the  head  of  an  affluent  flowing  south-eastwards  into  the  main  stream 
of  the  river  Simpson  or  southera  branch  of  the  Aisen.      It  shall  descend  this 
affluent  to  its  junction  with  the  main  stream,  and  from  this  junction  shall  follow 
tbe  main  stream  upwards  to  its  source  under  the  mountain  called  Cerro  Rojo 
(1790  metres)  in  the  map.     From  the  peak  Cerro  Rojo  it  shall  piss  by  the  local 
nter-partiog  to  the  highest  summit  of  the  Cerro  Ap  Twan  (2310  metres).    From 
Cffro  Ap  Twan  it  shall  follow  the  local  water-parting  determioed  by  the  promontory 
which  juts  southwards  into  Lago  Buenos  Aires  in  loug.  71°  46'  W.     From  the 
lOQthem  extremity  of  this  headland  the  boundary  shall  pass  in  a  straight  line  to 
the  mouth  of  the  largest  channel  of  the  river  Jeinemeni,  a,nd  thenceforward  fallow 
that  river  to  a  point  in  long.  71^  59'  W.,  which  marks  the  foot  of  the  water- 
parting  between  its  two  affluents,  the  Zaballos  and  the  Quisoco.    From  this  point 
it  ihall  follow  this  water-parting  to  the  summit  of  the  high  Cordon  Nevada,  aud 
ihall  continue  along  the  water-parting  of  that  elevated  cordon  southwards,  and 
theooe  follow  the  water-parting  between  the  basins  of  the  Tamango  (or  Chacabuco) 
nd  of  the  Gio,  and  ascend  to  the  summit  of  a  mountain  known  locally  as  Cerro 
Midpio,  in  the  Cordon  Quebrado.     From  this  peak  it  shall  follow  the  water- 
ptrting  which  conducts  it  to  the  southern  extremity  of  the  headland  jutting 
amthward  into  Lago  Pueyrredon  (or  Cochrane),  in  long.  72®  1'  W.    From  this 
Wdland  it  shall  cross  the  lake,  passing  direct  to  a  point  on  the  summit  of  the 
liill,'in  lat  47^  20'  S.,  long.  72°  4'  W.,  commanding  the  southern  shore  of  the  lake. 
From  this  summit  it  shall  follow  the  lofty  snow-covered  water-parting,  which 
conducts  it  to  the  highest  peak  of  Mount  San  Lorenzo  (or  Cochrane,  3360  metres). 
From  Mount  San  Lorenzo  it  shall   pass  southward  along  the  elevated  water- 
parthig  diiiding  the  basin  of  the  river  Sal  to  on  the  west  from  that  of  the  river 
8iQ  Lorenzo  on  the  east,  to  the  highest  peak  of  the  Cerro  Tres  Uermanos.    From 
^  peak  it  shall  follow  the  water-parting  between  the  basin  of  the  upper  Mayer 
on  the  east,  above  the  point  where  that  river  changes  its  course  from  north-west 
No.  I. — January,  1903.]  e 
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to  south-wost,  in  lat  48^  12'  S.,  and  the  bauns  of  the  Goligue  or  Bravo  riyer  and 
of  the  Lower  Mayer,  below  the  point  already  specified,  on  the  west,  striking  the 
north-eastern  arm  of  Lago  San  Martin  at  the  mouth  of  the  Mayer  river.  From 
thid  point  it  shall  follow  the  medium  line  of  the  lake  southwards  as  far  as  a  point 
opposite  the  spur  which  terminates  on  the  southern  shore  of  the  lake  in  long. 
72®  47'  W.,  whence  the  boundary  shall  be  drawn  to  the  foot  of  this  spur,  and 
ascend  the  local  water-parting  to  Mount  Fitzroy,  and  thence  to  the  continental 
water-parti  Dg  to  the  north-west  of  Lago  Yiedma.  Here  the  boundary  is  already 
determined  between  the  two  republics. 

Regi<m  of  Last  Hope  Inlet, — From  the  point  of  divergence  of  the  two  boun-> 
daries  claimed  by  Chile  and  Argentina  respectively  in  lat.  50^  50'  S.,  the  boundary 
shall  follow  the  high  crests  of  the  Sierra  Bigudes  to  the  southern  spur  which 
leads  it  to  the  sources  of  the  Zanja  Honda  stream.  Thence  it  shall  follow  that 
stream  until  it  reaches  existing  settlements.  From  this  point  it  shall  be  carried 
southwards,  having  regard,  as  far  as  possible,  to  existing  claims,  crossing  the  river 
Yizcacbas  and  ascending  to  the  northern  peak  of  Mount  Cazador  (948  metres).  It 
shall  then  follow  the  crest-line  of  the  Gerro  Cazador  southwards,  and  the  southern 
spur  which  touches  the  Guillermo  stream  in  long.  72^  17'  30"  W.  Crossing  this 
stream,  it  shall  ascend  the  spur  which  conducts  it  to  the  point  marked  650  metres 
on  the  map.  This  point  is  on  the  Continental  water-partiog,  which  the  boundary 
shall  follow  to  its  junction  with  the  52nd  parallel  of  south  latitude. 
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IRELAND.* 

By  R.  LLOYD  PRAEaSR. 

For  the  purpose  of  expressing  the  horizontal  range  of  flowering  plants  in  Great 
Britain,  H.  C.  Watson  t  has  employed  eight  "  Types  of  Distribution,"  which  he 
has  named  and  defined  as  follows : — 

1.  British  type— species  widely  spread  through  S.M.N.  Britain. 

2.  English  type — species  chiefly  seen  in  S.  or  S.M.  Britain.  ' 

3.  Scottish  type — species  chiefly  seen  in  N,  or  N.M.  Britain. 
Intermediate  type — species  chiefly  seen  in  Mid-Britain. 

4.  Highland  type — species  chiefly  seen  about  the  mountains. 

5.  Germanic  type — species  chiefly  seen  in  East  England. 

6.  Atlantic  type — species  chiefly  seen  in  West  England. 
Local  species,  restricted  to  single  or  few  provinces. 

Watson  is  careful  to  state  that  in  the  use  of  the  names  for  these  types  he  does 
not  make  any  suggestion  regarding  the  centre  of  dispersal  or  route  of  migration  of 
the  plant-groups  which  they  represent ;  he  uses  them  simply  to  express  facta  of 
present  distribution  in  Great  Britain;  Ireland  does  not  come  within  the  scope 
of  his  inquiries.  I  propose,  in  the  first  place,  to  review  the  distribution  in  Ireland 
of  Watson's  types,  and  from  that  to  pass  on  to  the  consideration  of  natural  Typss 
of  Distribution  in  Ireland  as  revealed  by  a  study  of  the  flora  of  that  country. 

The  most  convenient  way  of  expressing  the  facts  to  be  dealt  with  is  by  means 
of  a  series  of  statistical  maps,  construct^  according  to  a  uniform  plan,  in  five 
depths  of  shading.    The  units  of  area  employed  are  the  forty  county-divisions  of 

♦  Abstract  of  papers  recently  read  before  the  Royal  Irish  Academy  and  the  British 
Association  (Belfast  Meeting).  The  illustrations  are  taken  (by  permission  of  the 
Council)  from  the  Proceedings  of  the  E.I.  Academy,  vol.  xxiv.,  section  B,  No.  1,  where 
a  full  discussion  of  the  subject  will  be  foimd. 

t  CyheU  Brilannica,  i.  43  (1847),  iv.  409  (1859);  and  Compendium  of  Ihe  Cyhele 
1/ritannica,  23(1868-70).  * 
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"Iriah  Topognphic&l  BotaDy,"  knd  tba  BUodard  lued  aa  a  liat  of  the  IrUb  floia 
and  ita  diatribotion,  is  taken  from  the  same  work,  poat«d  up  to  date.  For  the 
aautniction  of  the  mapa,  the  dlstribntioa  in  the  forty  dinaioiiB  of  the  compooaot 
^eciee  of  eftch  group  haa  been  tabulated.  From  the  totals  thoH  obtained  for  the 
eoanty-diTiuons,  giving  the  number  of  planta  of  the  type  present  in  each,  the 
lowest  aitd  highest  fignrea  are  taken,  and  the  interveniDg  space  divided  into  five 
(foal  portiona.  The  forty  totals  are  grouped  acoording  to  these  five  portions,  and 
the  map  ahaded  aooordingly  in  the  order :— 

(1)  white,        (2)  -         (3)  =B==.        (4)  ||i.f  ,i-        (6)  black. 

1.  Bbitibh  Ttpe:  "Species  widely  spread  through  S.M.N.  Britaio."— To  thia 
trpe  belongs  the  mast  of  our  common  plants.  From  the  definition  of  the  type  we 
Aoold  aspect  to  find  plants  of  this  group  largely  represented  and  widely  spread  iu 
Iidand,  and  this  espectatloo  is  verified. 

Of  the  distribution  of  the  377  typical  British  type  planta  in  Inland,  I  have 
made  a  aomewbat  minute  snaljiii,  to  discover  if  the  varyiog  conditions  of  soil  and 
cUmate  produra  any  increaae  or  diminntion  in  their  numbeta  in  north  or  south, 
<»(  or  weat.     There  is  no  indication  of  the  kind. 

2.  ESQLISH  Ttpb  :  "  Species  chiefly  seen  in  S.  or  S.M.  Britain."— These  are  the 
mthera  plants  of  Qreat  Britain,  having  their  headquarters  in  the  south  of 
Englaod.    They  are  largely  lowland  species  favouring  light  soils. 

Of  plants  of  pure  English  type,  135  are  included,  according  to  our  standard 
list,  m  the  Irish  flora.  But  of  these,  no  less  than  44,  or  33  per  cent.,  are  reckoned 
in  Ireland  *a  possibly,  probably,  or  certainly  introduced.  Here,  io  fact,  we  have 
moe  upon  the  home  of  the  large  section  of  our  vegetation  which  owes  ita  presenoe 
in  the  country  to  the  operations  of  man— the  weeds  of  cultivation,  and  light-soil 
^ti.  Leaving  these  out  of  account,  the  distribution  io  Ireland  of  "  English  " 
pints  works  out  aa  in  Fig.  1. 

This  map  shows  clearly  bow  the 
English  type  planta  reach  their  maii- 
wam  along  the  east  coaat  in  Dublin, 
Wickbw,  and  Wexford,  as  we  abould 
Eiptct  them  to  do  from  considerations  of 
poaition,  soil,  and  climate.  Their  great 
ibondance  in  Glare  is  a  remarkable  point, 
in  which  we  shall  presently  return.  For 
tliB  rest,  excepting  their  frequency  in 
Antrim,  they  decrease  from  3.E.  to 
N.W. 

3,  ScoTTiss  TiPE :  "  Species  chiefly 
mn  in  N.  or  N.M.  Britain."— This  type 
ii  the  opposita  of  the  last.  With  head- 
qurters  well  up  in  Scotland,  the  species 
noge  southward  in  dimioiahing  numl>ers. 
Th^  are  the  Dorthem  plants  of  Britain. 
Tbis  is  a  purely  naUre  group ;  not  one 
of  tltem  la  under  aay  suspicion  of  in- 
tndnction.  Host  of  tbam  aro  planta  of 
■hnw^jhly  wild  ground — ^hill»,  heaths, 
lieni,  lakes,  and  bogs. 

Constructing  our  map,  we  get  Fig.  2. 

The  result  is  striking.  The  Scottiab  type  plants  are  concentrated  in  the 
"otth,  ■•  wo  should  expect.    Thence  they  range  down  the  Coast  oo  either  side : 

£  2 
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but  whila  on  the  aaat  tliej  grMtly  diminisb  south  of  Go.  Down,  on  the  WMt 
cout  they  maintsin  thtir  awa;  u  far  oouth  as  Clare,  or  even  North  Kerry. 

4.  HiohlandTtpb  :  "Speoieachiefly 
teen  sboat  the  moontaioB." — Aa  H.  C. 
WataoQ  points  out,  the  more  charsctcr- 
Ulic  memben  of  thia  group  might  be 
better  called  Arctic  type,  as  they  oonnat 
of  high  northern  species,  brought  into 
our  latitudes  by  the  elsTation  of  the 
land  into  monntaina.  This  group  oocu- 
pies  the  northen  end  of  the  aerita  of 
four  UUtudinsl  types— EDglisb,  In- 
termediate (a  small  and  indefinite 
group),  Scottish,  Highland.  Ita  head- 
quarters are  on  the  high  Scotch  moun- 
tains and  in  the  extreme  north  of 
that  country.  With  the  Tertical  dis- 
tribution of  the  species  the  present 
pai>er  is  not  concerned ;  but  some  in- 
teresting points  become  apparent  from 
the  mapjHDg  of  their  hoiisonfal  range  - 
(Kg.  3). 
PbUTTB.  htaag  essentially  a  mounlMn  group, 

it  is  derirable  to  contrast  their  distiibu- 
n  with  that  uf  high  land  iu  Irelaod— say  of  over  2000  feet  eloTation  (Fig.  4). 
lu  area  of  high  ground,  whether  tbc  lOOO-fuot  or   2000-foot  contour  line  be 


LAND  OVEB 


taken,  Wicklow  and  South  Kerry  Ear  outstrip  any  other  portion  of  the  couati; : 
yet  both  fall  bvlow  the  maximum  of  alpine  plants,  which  is  carried  off  by  West 
Ualway,  and  the  ttro  diriaiuns  of  Done^.    The  distribution  of  highland  ground 
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if,  in  Hut,  no  criterion  of  the  dbtribtitioii  of  the  highlAud  flora.  Tbe  amouDt  of 
hi^  gnniud  in  WMtern  Ireland  (Kerry  to  Donegil  i&oliulre)  U  about  the  ume  as 
tint  in  eastern  Ireland;  but  the  collective  highland  flora  of  the  western  half  ia 
donUe  that  of  the  eastern.  If  we  want  to  get  an  analogue  of  the  distribution  of 
tbe  alpine  flora  ve  tarn  to  the  Scottlah  type  map,  aod  at  once  sea  many  points 
of  rewmUance. 

ThoM  "  Highland "  plants  which  occur  in  the  east,  as  on  the  Houme  and 
Wlcklow  mountain  ranges,  are  usually  truly  alpine  in  habitat;  In  the  wett  a 
(iange  of  conditions  is  olearly  shown  by  the  frequent  descent  of  al^ea  to  seft- 
lerel,  and  by  the  ascent  of  maritime  plants  to  high  elevations  (such  m  Cochltaria 
afnnalu.  Silent  mar^ima,  Arraeria  Toaritima,  Plemtago  maritima)  which  are 
ibasnt  on  the  extern  mountaice. 

6.  Gkrxasic  Ttpb  :  "  Plants  chiefly  seen  in  East  EoglaiLd."— This  Is  a  special 
poop  of  English  type  plants,  legrc^ted  and  separately  classed  on  acoount  of  their 
mstked  aggr^ation  towards  the  sooth-east.  As  Watson  pcdnts  out,  the  Cretaceous 
infimta  lie  almost  ezcluslTely  in  the  eastern  and  south-eastern  prorinces  of 
b^laod,  so  that  the  "  chalk  plants  "  fall  nitbic  this  type. 

Being  the  farthest  removed  from  Ireland  as  rtgards  not  only  actual  distance, 
but  khI  and  climate,  it  is  to  be  expected  that  this  should  be  the  type  least 
Bimerouily  represented  in  this  country,  and  snch  is  the  case.  Out  of  oce  hnndred 
ud  two  ".Oermanic "  plants  id  En^and,  only  thirteen  are  enumerated  in  the 
Iriih  flora,  and  four  of  these  cannot  be  reckoned  in  the  oertuoly  indigenous  list. 
Tbe  distribution  of  the  native  members  of  the  gronp  works  ont  as  in  Fig.  5. 

This  result  is  Bignificaut,  even  thongh,  when  dealing  with  the  distribution  of 
*i  iinall  a  nnmbet  of  plants,  it  is  unwise  to  lay  too  great  emphasis  on  present 
milu.  The  fact  is  that,  as  a  group,  the  Germanic  plantfl  have  no  place  in  tbe 
Iriiti  flora;  such  stragglers  as  have  found  their  way  here  have  a.  distinctly  lime- _ 


6.  Ati^htic  Ttpk:  "Species  chiefly  seen  in  West  England."— This  group  has 
t«  beidquartera  in  the  south-west  of  England,  and  is  in  thia  way  related  to  the 
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"  Hibernian  "  and  "  Lasitankn  "  groupe  of  Ireland,  since  it  includes  the  remnaDtB 
of  the  old  HDUtliern  flora  thai  flooriahed  on  the  lost  south-weRt«rn  shore-line  of 
the  British  Isles. 

Our  map  works  out  very  prettily.  The  groiij'  is  aeen  to  be  essentially  cotsta!— 
partly  od  account  of  the  plentiful  sprinkliDg  of  maritime  s^wcies,  partly  because 
the  remainder  are  largely  plants  of  the  rough  country  nhich  often  occompaniea 
the  older  rocks;  such  country  as  is  found  in  the  home  of  the  grou]i  in  Devon, 
Cornwall,  and  Wales,  and  in  Ireland  round  a  nreat  portion  of  the  seaboard.  The 
group  also  shown  an  increase  southward,  and  attains  its  full  luxariance  round  thf 
shores  of  the  sontliern  half  of  Ireland. 

Before  proceeding  to  briefly  sum  up  tlie  features  brought  out  by  the  foregoing 
eries  of  mape,  it  will  be  well  to  consider  one  important  factor  in  plant-distribution. 
Apart  from  climate,  the  most  potent  induence  affecting  the  flora  is  undoubtedly 
.wil,  and  it  is  the  presenoe  or  abeence  of  lime  in  soiU  that  most  affects  the  Tegeta- 
tion  which  they  support.  Ireland  consists,  roughly  speaking,  of  a  great  plain  of 
t  larboniferous  limestooe  occupying  the  centre,  with  more  elevated  and  broken 
ground  formed  of  non- calcareous  rocks  arouod  the  margin.  The  actual  distribution 
of  limestone  is  shown  in  blaok  on  the  following  map  (Pig.  7).  Let  us  compare 
lliis  with  the  distribution  of  lime-loving  and  lime-avoiding  plants. 


The  result  is  somewhat  unexpected.  The  calcicole  group  has  its  headquarters, 
not  in  the  Limestone  Plain,  but  in  the  west,  reaching  its  maximum  in  Clare,  South- 
East  Galway,  and  Limerick.  The  reason  for  the  great  devolopment  of  the  calcicole 
group  in  the  west  is  not  far  to  seek;  it  lies  in  the  occurrence  of  bare  limestone 
pavements  in  the  Burren  area,  in  Limerick,  and  around  the  great  lakes  of  Corrib 
and  Mask.  It  is  ilio  presence  of  live  limestone  rock  over  large  areas  that  produces 
the  calcicole  flora  in  its  full  development.  The  tough  limestone  drift  which  covers 
the  rock  over  the  greater  portion  of  the  Central  Plain  and  eastern  counties  may, 
ir  of  fact,  have  all  the  lime  washed  out  of  its  surface  layers,  and  yield  a 
n-calcareous  soil 


J 
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To  torn  to  tlie  calciftigo  group.  Tbe  pluita  which  Bhow  a  prefersnce  for  k  non< 
alcaraouB  loil  are  mora  nameroiu  thkQ  those  which  prefer  lime.  It  will  be  noled 
(Rg.  B)  thatealcifuge  plants  an  monabuaduitlyspretd  thao  cakicole.  TbereasoD 
iiclBvl;  to  be  seea  in  lbs  fact  that  non- 
aleareoua  loila  are  to  be  found  in  lime- 
doDe  BTUf,  both  on  MCoOQt  of  the 
wathing-out  proeeaB  referred  to,  and 
bj  naicm  of  accumulation  of  T^otable 
matter,  in  woodi,  and  much  mora  in 
iaigi,  which  ara  largely  deTeloped  in  the 
biah  Umeatone  distriote.  On  the  other 
liand,  no  natnia]  prooeas  is  at  work  in 
tbii  ocmntrr  producing  a  calcaraoua  soil 
in  diatricta  derind  of  limestone,  except 
on  eoaatal  aands,  whera  Hbelly  accumu^- 
tkm  may  bare  a  distinct  effect  on  tha 

Comparing    generally   the   wrisa  of 
mipe  ahowing  the  range  in  Ireland  of 
Ihe  "  types  "  of  Great  Brit&in,  It  will  be   ( 
Ken  that  we  have  really  three  topogra- 
pbical  groupe  to  deal  with — 

(1)  English  and  QermanK,ib.t}AUeT 
t  peculiar  and  intennSed  wction  of  the  ^^  . 
fcrmer.  A  soutbem  group,  often  light-  i^t-  . 
anl  and  often  caldcole  in  their  procliTi-  ^^~ 
&m.  The  Germsnle  group  repreient  tbe  xerophile  and  thermopbile  element  in  the 
flcn  of  England,  and  ia  coogregated  where  a  comparatively  continental  climate 
produces  hoi  and  dry  aummera.  Id  Ireland  the«e  groupe  are  concentrated  along 
tbe  eait  and  touth-east  ooaata,  wheie  position,  soil,  and  climate  apparently  account 
tat  their  predominance ;  and  in  the  Claxe  district,  where  the  warm  limestone 
(arements  coupled  with  a  mild  climate  probably  form  the  attraction. 

(2)  ScetUih  and  Bighhind. — These  are  the  northarn  plants,  the  latter  an 
intcodfied  group  of  tbe  f<nmor.  In  Ireland  they  are  concentrated  in  tbe  north, 
■pwding  somewhat  abandantly  down  tbe  western  coast,  much  more  sparsely 
slotig  the  eastern.  It  ahould  be  noted  that  tbe  dietribution  in  England  and  Wales 
of  these  plants  offers  many  points  of  resemblance  to  their  Irish  range,  though  the 
^edie*  extend  somewhat  fiictber  southward  in  tbe  larger  island.  As  in  Ireland, 
lbs  group  spreads  far  down  the  west  coast  of  England,  much  less  so  down  tbe 
MiWn,  ao  that,  on  a  fou^h  examination,  South  Wales  appears  to  coctain  as  many 
'Seottiib"  plants  as  the  Trent  proTince.  Physical  conditions  will  suggest  them- 
nItss  in  explanation  of  this  in  a  manner  not  applicable  to  Ireland,  whera  the 
proUem  is  mora  diCBcult  of  solution.  A  line  drawn  noith-eaatward  from  the  Bristol 
cbinnal  to  the  Waah  will  cat  off,  on  tbe  northward,  moet  of  these  plants ;  and  this 
line  would  appear  to  correspond  well  with  one  in  Ireland  drawn  from  the  Shannon 
■DODth  to  Bundalk  bay. 

(3)  Atla»tie.—\a  England  south-western  and  including  a  considerable  number 
of  maritime  jdants.  This  is  the  hygrophile  element  of  tbe  English  flora,  com- 
pocedtrf  pUota  which  prefer  tbe  equable  temperature  and  abundant  moisture  that 
ptriun  to  an  inanlar  climate.  In  Ireland  the  group  is  rather  southern,  distributed 
in  lair  proportion  round  tbe  sontbem  half  of  the  littoral,  but  many  of  the  species 
Mcnr  roosd  the  greater  part  of  tbe  Irish  coast. 
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Glanciog  at  the  maps  showing  the  distribution  of  calcioole  and  calcifuge  speciea, 
it  will  be  seen  that,  while  the  range  of  the  *<  Scottish,"  « Highland,"  and  '^  Atlantic" 
plants  corresponds  broadly  with  that  of  the  caloifage  flora,  the  distribution  of 
"  English  "  and  **  Germanic  "  species  offers  many  points  of  resemblance  to  that  of 
the  calcicole  group,  which  facts  we  should  expect  to  be  apparent  when  we  consider 
the  petrological  conditions  prevailing  in  the  homes  of  Watson's  various  **  types." 

So  far  as  I  can  gather,  without  an  elaborate  study  of  the  distribution  of  the 
flora  of  Great  Britain  as  known  at  present  (which  would  be  outside  the  scope  of 
the  present  paper),  there  is  a  greater  overlap  in  northern  and  southern  forms  in 
England  than  is  the  case  with  Ireland.  If  we  construct  isophytic  lines  to  repre- 
sent the  limit  of  the  main  body  of  the  '*  Scottish  "  and  "  English  "  floras  respectively 
in  Great  Britain  and  in  Ireland,  they  run  somewhat  like  this : — 


Fia.    10. — ISOPHTTIC  LINES   IN   THE   BRITISH   FLORA. — AA,  NORTHBKN   LIMIT  OP  THE 
**  ENGLISH "   FLORA  ;   RB,   SOUTHERN   LIMIT  OF  THE   **  SCOTTISH  "   FLORA. 

To  come  now  to  the  second  portion  of  my  subject — the  question  of  natural 
geographic  plant-groups  in  the  Irish  flora.  Following  on  Watson's  lines,  an  essay 
was  made  to  group  the  native  species  according  to  their  present  horizontal  range, 
and  without  reference  (in  the  first  instance)  to  the  environmental  or  other  cause 
of  such  distribution.  For  this  purpose,  a  Fet  of  maps  was  employed  representing 
the  whole  Irish  flora,  each  map  showing,  by  means  of  a  uniform  wash  of  colour, 
the  range  of  one  species,  the  data  used  being  those  given  iu  "  Irish  Topographical 
Botany,"  brought  up  to  date  on  these  maps.  Divisions  in  which  any  plant  was 
considered  as  probably  or  certainly  introduced  were  left  uncoloured.  The  set  of 
over  eleven  hundred  maps  was  then  sorted  by  eye  according  to  the  distribution  of 
the  colour  on  each.  In  this  way,  by  making  the  process  as  mechanical  as  possible 
I  hoped  to  determine  the  natural  grouping  of  the  plants,  and  to  eliminate  theoretical 
considerations.  The  groups  thus  obtained  were  tben  critically  examined,  and  the 
claim  of  each  member  to  belong  to  it  considered.     This  involved  questions  of 
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iilftdTe  frequency  throughout  the  range,  and  considerations  relating  to  possible 
introdiiotion  in  certain  divisions. 

The  grouping  of  the  maps  established  in  the  first  place  two  classes :  (A)  plants 
which  show  no  aggregation  in  any  portion  of  the  country ;  and  (6)  plants  which 
ihow  an  aggr^ation  or  diminution  in  some  portion  of  the  country.  Glass  A 
oonesponds  with  Watson's  British  type,  and  consbts  mainly,  but  by  no  means 
exdusiTely,  of  the  same  species.  It  need  not  detain  us  at  present,  and  we  turn  to 
a  oannderation  of  the  distribution  of  those  plants  which  show  an  aggregation  in 
aome  part  of  the  country. 

As  regards  Glass  B,  it  is  to  be  remembered  that,  as  compared  with  Great 
Britain,  Ireland  is  small,  with  a  more  restricted  range  both  in  latitude  and  in 
longitude,  and  in  altitude  as  well.  It  is  also  of  more  eyen  shape,  being  roughly 
dliptical  in  outline,  and  possesses  less  variety  of  surface  and  climate.  It  is  not 
nirprising,  therefore,  that  the  flora  of  its  various  portions  displays  a  reduced 
^Tersity ;  in  other  words,  that  the  number  of  species  of  strongly  marked  local 
range  is  not  large.  Nevertheless,  some  definite  features  of  distribution  came  out 
dsarly  as  the  maps  were  studied.  The  first  strong  character  displayed  is  a  ten- 
dency towards  a  central  or  marginal  distribution,  a  peculiarity  not  found  to  any 
marked  degree  in  the  fiora  of  Great  Britain,  and  resulting  from  the  physical 
features  of  the  country.  The  non-calcareous  rocks  and  the  mountain  groups  lie 
around  the  edge  of  the  country,  and  here  is  concentrated  the  fiora  pertaining  to 
soch  conditions;  while  the  low-lying  limestone  plain,  with  its  numerous  bogs, 
marahes,  and  lakes,  is  the  headquarters  of  a  different  set  of  species.  By  referring 
t  phkDt  to  the  "Gentral"  type  of  distribution,  then,  we  signify  that  it  is  foimd 
chiefly  in  the  Gentral  Plain.  While  plants  of  this  type  often  extend  to  the 
margin  of  the  island  in  the  east  and  west,  they  show  a  marked  restriction  of  range 
towards  the  north  and  south. 

The  Gentral  type  of  distribution  may  be  defined  as  being  limited  by  a  line 
joining  the  Shannon  mouth  with  Waterford  on  the  south,  and  a  line  joining  Sligo 
bay  with  Dundalk  bay  on  the  north,  while  in  its  most  characteristic  form  it  does 
not  touch  either  the  eastern  or  western  margin  of  the  island.  The  circle  on 
Kg.  11  approximately  defines  its  ideal  boundary. 

The  Marginal  type,  which  is,  generally  speaking,  the  converse  of  this,  hardly 
requires  definition,  as  its  name  is  sufficiently  descriptive.  The  plants  which 
belong  to  it  are  characterized  by  a  tolerably  even  though  frequently  discontinuous 
range  through  those  divisions  which  lie  around  the  margin  of  the  island,  and  by 
an  avoiding  of  the  Limestone  plain.  The  negative  character  of  avoidance  of  the 
Gentral  plain  is  the  most  striking  feature  of  this  type  of  distribution ;  and  the  ring 
which  marks  the  range  of  the  constitnent  species  frequently  thickens  considerably 
in  the  north  and  south,  where  the  coast-line  lies  far  from  the  edge  of  the  plain. 

A  number  of  the  rarer  and  more  interesting  plants  of  Ireland  are  more  or  less 
marginal  in  distribution  (being  rare  in  the  Gentral  Plain),  but  are  restricted  to 
limited  areas;  while  many  others  show  a  general  increase  towards  the  north, 
KKitb,  east,  or  west  of  the  island.  As  regards  these,  the  strongest  phytological 
boundary  which  developed  itself  is  one  which  corresponds  with  the  curves  evolved 
from  a  conaideration  of  the  range  in  Ireland  of  the  northern  and  southern  plants  of 
Great  Britain  (see  Fig.  10) ;  and  this  boundary  can  be  best  localized  by  drawing  a 
Hoe  from  Galway  bay  on  the  west  to  Dundalk  bay  on  the  east.  The  need  of 
a  difiding  line  between  eastern  and  western  plants  also  became  clear ;  and  the 
most  natural  boundary  appeared  to  be  a  line  passing  through  the  cities  of  London- 
derry and  Gork — a  division  which  coincides  with  the  partition  into  eastern  and 
western  already  employed  in  "  Irish  Topographical  Botany." 
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The  centnl  circle  and  these  two  iateroecting  linei,  then,  deSne  dx  tTpes  of 
distribution  which,  I  ttelieve,  are  founded  on  the  acttud  nuige  of  pUnta  in  tbe 
ooontry.    The  namea  most  convenientlj  emplofed  for  tbo  "tTpea"  will  be — 


2.  Central. 

3.  Marginal. 

4.  Ultonian. 


5.  Hurooniaa. 

6.  Lagenian. 

7.  Goonacian. 


the  last  four  being  named  arter  the  four  provinces  of  Ireland,  i 
respectivelf  reaches  its  maxirnQm. 


?  DIBTItlBUnOK. 


Lists  of  the  gpeciea  belonging  to  each  of  these  types  of  diatribntloo,  and 
aoaljiea  of  these  lists  according  to  habitat,  type  in  Great  Britain,  etc.,  will  be 
found  io  the  paper  already  referred  to.  To  this  place  I  merely  illiutrate  the  range 
of  one  typical  member  of  each  of  the  six  groups : — 
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Laetl;,  as  to  the  diitribution  of  plaotB  nliicti  are  (irobnbly  or  certainly  In- 
troduced in  Irelwid.  TIio  more  succeSBful  alicnp,  other  than  those  of  general 
diatribution,  are  grouped  round  the  marjia  of  ths  bland,  esiiecially  in  the  soutli 
and  east.  Tliej-  reach  their  mioimum  in  the  centre,  north,  and  west.  Their  dis- 
tribution, in  fact,  coincides  with  that  of  tlie  indigenous  "  GngliBli  "  plants  (Fig.  1), 
to  which  type  belong,  us  will  be  seen  from  the  analysis  appended  to  the  list,  sixteen 
oat  of  twenty-8LS  classed  by  Watson.  The  Mumouiaa  or  Lagsnian  range  of  the 
ilieog  is  of  iiitoreat,  for  there  csn  be  uo  doubt  that  it  is  the  result  of  conditions  of 
climate  and  soil.  Id  support  of  this  view,  one  remarkable  instance  may  be  oiled. 
CioTer  seed,  iniwrted  from  England,  is  sown  widely  in  Ireland  ;  official  inforraa- 
tion  supplied  to  me  is  to  the  effect  that  no  more  clover  is  sown  in  the  south  and 
east  than  in  other  parts  of  the  country.  With  the  clover  oomo  the  seeds  of  the 
parasite  Orob-i'iche  minor,  a  plant  of  English  typa,  not  a  native  of  Ireland,  and 
unlcnown  therein  until  some  forty  years  ago.  The  plHat  is  now  an  established  and 
spreading  colonist,  and  its  present  range  coincides  ia  a  striking  degree  with  that  of 
the  group  to  which  it  Iwlongs — the  light-soi!  English  type  plants.  In  the  central 
portions  of  its  range — Weiford  particularly— it  is  now  abiindant  and  permanent. 
This  further  emphasizes  the  floral  peculiarities  of  the  Eouth-eastem  portion  of 
Ireland,  which  has  in  my  paper  already  been  demonBtrated  both  from  the  presence 
and  absence  thorein  of  certain  groups  of  species.  Tbo  great  Leinster  anticline  ia 
an  important  factor  in  Irish  plant  distribution,  and  a  phytological  boundary  of 
marked  character  ia  formed  by  the  Hue  where  ita 
uplands  sink  into  the  Central  Plain,  and  by  the 
prolongalion  of  that  line  northwards  and  aouth- 

Of   the  seven    types  of  distribution   projioeed 
in   this    jiajier,   five  have  their  analogues   in  the 
types  wliich  Watson  instituted  for  Great  Britain. 
In  both   series  we   have  a   General  ty[>e,   and   a 
Northern,   tSoulhem,  Eastern,  and  Western  type. 
While    the   General,   Northern,  and  Boutbern  in 
a  wide  sense  correspond  in  their  composition,  the 
KsHtem  group  of  Ireland  is  seen  to  be  essentially 
southern  in  Britain,  while  the   Eastern  group  of 
Britain  is  practically  absent  from  Ireland ;  never- 
theless the  two  eastern  groups  correspond  in  cha- 
racter, representing  in  each  case  the  nucleus  of  the 
thormophile  and  larophile  element  of  the  flora— 
itensilied  element  than  in  Ireland.    The  Western  plants 
:hibit  a  wide  diversity  in  range,  those  of  Britain  being 
Ireland,  while  thoEO  of  Ireland  are  not  to  any  extent 
Great  Britain,  and  include  besides  :\  number  of  species  absent  from  the 
Rut  here  again  the  two  have  affinities,  both  bebg  hygrophile  «nd 
Irish  types,  the  Central  and  Uargiual, 
The  former  consists  largely  of  "English" 
plants  which  do  not  penetrate  into  the  Lime- 


n  England  a  much  more  i 
of  the  two  islands  also  e 
nd  Marginal  i: 


A. 


Southern 

Western  i 

Hster  isia 

fiigofuge  in  character.    The 

have  CO  analogues  in  Great  Britaii 

species,  the  Utter  chiefly  of  "  British 

atone  Plain. 

So  much  for  the  facts.  The  causes  which  lead  or  have  leil  to  the  diatribution 
of  the  flora  as  we  now  find  it  are  difficult  to  determine. 

The  effect  produced  by  the  distribution  of  lime,  and  of  open  light  suils,  it  fairly 
clear ;  but  climatic  effects  are  not  so  easily  determined.  Aa  regards  temperature, 
some  of  the  characteristic  plants  of  Oonnacian  type  are  without  doubt  frlgoftige  -- 
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in  other  words,  their  chief  need  in  our  climate  is  a  sufficiently  high  winter  tempera- 
ture; and  in  Fig.  19,  which  shows  the  isotherms  of  the  coldest  month  of  the  year 
in  Ireland  (January),  parallels  hetween  isophytic  and  isothermal  lines  may  easily 


riG.  rj.— JANUARY  ISOTHEBMb. 


rit;.  20. —JULY  ISOTUEBUS. 


be  drawn,  from  among  the  plants  of  the  south  and  west.    Fig.  20  likewise,  showing 
the  isotherms  of  the  warmest  month  (July),  suggests  that  a  number  of  the  south- 
eastern species  may  be  thermophiles — plants  for  which  the  most  pressing  need  is 
i  high  sunmier  temperature  for  the  ripening 
of  firuit.     Questions  of  rainfall   probably 
effect  little  the  distribution  of  plants  in 
Inland,  since  (Fig.  21)  there  is  everywhere 
&  sofficiency.    But  the  limit  of  the  Con- 
nacian  type  (Fig.  11)  will  be  seen  to  corre- 
■pond  with  that  of  the  wet  west-of-the- 
Shannon  district  of  Ireland,  while  the  driest 
area  is  included  in  that  which  marks  the 
noge  of  the  Lagenian  and  most  of  the 
"  English  **  type  species.    There  is  even  a 
dry  area  around  Galway  bay   which  no 
doubt  heips   to   produce   the   remarkable 
aggregation  of  **  English  "  and  ''Germanic '' 
species  in  north  Clare.    But  the  facts  are 
not  yet  brought  together,  nor  the  obser- 
vations made,  which  will  enable  us  to  de- 
termine how  far  the  present  distribution  of 
plants  is  effected  by  climatic  causes.    Nor 
is  this  the  only  direction  in  which  work 
is  required.    We  can  never  hope  to  under- 
•tend  our  phyto-geography  till  its  problems  have  been  attacked  by  the  historical 
i&ethod.    Yet  the  history  of  the  Irish  flora  is  still  an  absolutely  unworked  field. 


PIG.   21.— ANNUAL  RAINFALL. 
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The  records  lie  buried  below  oar  peat  bogs  and  superficial  deposits,  and  their 
elucidation  will  furnish  evidence  of  the  highest  importance.  No  branch  of  Irish 
botany  has  more  presung  dauns  on  the  field  botanist  than  this. 


REVIEWS. 
EUROPE. 

The  English  Lakes. 


•  The  English  Lakes.'    By  F.  G.  Brabant,  m. a.    Illustrated  by  Edmund  H.  New. 

London:  Methuen.    1902. 

The  writing  of  a  new  guide  to  the  English  Lakes,  when  the  task  has  been  already 
performed  with  so  near  an  approach  to  perfection  as  it  has  by  Mr.  Baddeley,  is  a 
somewhat  bold  undertaking,  and  one  that  would  hardly  be  justified  but  for  the 
somewhat  different  point  of  view  adopted,  and  the  fact  that  the  book  is  an  item 
that  could  hardly  be  omitted  from  the  series  of ''  Little  Guides  **  under  course  of 
publication  by  Messrs.  Methuen.  Mr.  Brabant  has  certainly  carried  out  his  diffi- 
cult task  well,  though  a  perhaps  unavoidable  similarity  is  often  to  be  observed 
between  his  treatment  of  his  subject  and  that  of  his  predecessor.  From  one 
point  of  view  he  possesses  the  advantage,  for  the  dainty  "  get-up  "  of  the  volumes 
of  the  series,  and  the  charming  illustrations  supplied  by  Mr.  New,  place  the  work 
on  a  somewhat  different  footing  from  the  ordinary  guide-book,  which  is  intended 
for  practical  use  rather  than  pleasing  appearance.  He  has  also  been  able  to  adopt 
a  somewhat  more  descriptive  style  than  is  possible  in  the  matter-of-fact  directions 
of  a  guide-book  pure  and  simple,  while  the  arrangement  is  still  practical  and 
systematic.  The  opening  section  gives  a  concise  view  of  the  physical  features, 
industries,  history,  etc.,  of  the  district  as  a  whole,  the  orographical  features  being 
treated,  no  doubt  wisely  in  a  book  of  the  kind,  in  their  present  form  rather  than 
in  relation  to  geological  history.  Thus  the  Scafell  group  is  taken  as  the  centre  of 
a  western  system  from  which  arms  radiate  in  all  directions,  while  the  Helvelljn 
and  Skiddaw  groups  form  other  units.  From  a  purely  morphological  point  of  view 
it  seems  unfortunate  that  the  Langdale  Pikes  should  be  placed  with  the  second 
group,  as  they  so  evidently  belong  to  one  of  the  radiating  arms  of  the  first,  and 
the  Thirlmere  and  Grasmere^ valleys  form  together  so  marked  a  natural  dividing- 
line.  Mr.  Brabant  shows  an  intimate  acquaintance  with  the  district,  though 
hardly  possess! Dg  the  exhaustive  knowledge  of  its  every  nook  and  comer  shown 
by  Mr.  Baddeley.  His  judgment  may  occasionally  be  thought  at  fault,  as  when 
he  describes  the  upper  part  of  the  Grasmere-Borrowdale  route  by  Greenup  Edge 
as  "somewhat  dull  and  tiresome.''  The  immediate  surroundings  are  no  doubt 
somewhat  devoid  of  interest,  but  the  Edge  commands  one  of  the  finest  panoramas 
of  fell- summits  that  are  to  be  seen  in  the  district.  The  maps,  by  Bartholomew, 
are  identical  with  those  in  Baddeley,  apart  from  the  absence  of  gradations  of 
colouring  and  their  different  subdivision  into  sections — ^in  which  they  certainly 
do  not  possess  the  advantage.  The  illustrations,  as  already  said,  are  perfectly 
charming,  and  possess  the  unusual  merit,  for  drawings,  of  representing  the  originals 
with  absolute  fidelity  of  outline. 
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The  Hsbbides. 

*The  Oaterlaleg.'    By  A.  Ooodrioh-Froer.    Westminster :  Constable.    1902. 

This  work,  which  is  based  on  visits  dating  from  1894  onwards,  deals  rather 
with  the  people  than  with  the  physical  character  of  the  Hebrides,  being  concerned 
diiefly  with  questions  of  history,  folk-lore,  and  the  like.  More  nearly  related  to 
geography  is  the  information  on  the  industries  and  general  manner  of  life  of  the 
people,  with  whom  the  author  mixed  freely,  and  whom  he  describes  with  sympa- 
thetic interest.  There  is  a  chspter  on  the  Norsemen  in  the  Hebrides,  with  an 
aeooont  of  the  remains  dating  from  the  Viking  period,  and  the  Norse  element  still 
tnceable  in  the  place-names.  The  book  will  certainly  help  to  make  the  islands 
better  known  to  the  general  public,  though  the  picture  of  the  prevailing  ignorance 
of  the  Hebrides  is  perhaps  somewhat  overdrawn  by  the  author. 

Spain. 
*  The  Land  of  the  Dons.'    By  Leonard  Williams.    London :  Cassell.    1 902. 

This  work  stands  on  a  distinctly  higher  level  than  the  ephemeral  productions  of 
tourists,  who,  after  a  visit,  perhaps,  of  a  few  weeks,  hasten  to  pose  as  authorities 
on  a  country  with  which  they  have  acquired  but  a  surface  acquaintanceship.    Its 
ntliory  late  Tiines  correspondent  at  Madrid,  has  lived  in  the  country  a  number  of 
years  and  been  a  serious  student  of  Spain  and  the  Spaniards,  so  that  be  is  able  to 
^)eak  from  intimate  knowledge  of  both.    By  far  the  larger  part  of  the  book  relates 
to  the  people,  of  whose  inner  life  and  past  l^story  Mr.  Williams  shows  a  thorough 
understanding.    From  our  particular  point  of  view  it  might  be  wished  that  the 
author  had  devoted  more  space  to  a  descriptive  account  of  the  country  as  well,  for 
the  solitary  chapter  devoted  to  its  surface  features  shows  that  he  is  quite  com- 
petent to  speak  of  the  geographical  asx)ects  of  Spain,  while  works  dealing  with 
these  from  a  general,  and  not  too  severely  scientific,  point  of  view,  have  not  been 
too  common  of  late  years.     Mr.  Williams'  remarks  on  the  mountain  ranges  of 
Spain  and  their  respective  characteristics  are  of  especial  interest    "  To  one  who 
is  familiar  with  the  country,"  we  are  told,  *'  these  mountains  bear  an  unmistakable 
individualism ;  so  much  so,  that  were  he  to  be  conveyed  blindfold  to  every  quarter 
of  the  country  in  turn,  and  the  bandage  to  be  stripped  at  intervals  from  his  eyes, 
the  merest  glance  would  tell  him  where  he  was,  and  what  sierra  he  was  con- 
fronting.*'    In  remarking  on  the  absence  of  wood  over  the  larger  part  of  the 
BQr&ce,  Mr.  .Williams  shows  himself  a  believer  in  a  once  much  more  extensive 
fbrest-covering,  quoting  an  old  record  which  speaks  of  a  forest  even  in  the  neigh- 
bourhood of  Madrid ;  but  he  will  hardly  be  followed  by  those  who  point  to  the 
general  climatic  conditions  of  this  part  of  the  world  as  evidence  that  the  land,  as 
i  whole»  must  always  have  been  poorly  supplied  with  moisture,  and  therefore  with 
ibfeet  growth.    For  the  absence  of  trees,  he  finds  a  compensation  in  the  noble 
freedom  which  characterizes  a  typical  Spanish  landscape.    '*  You  may  strike  a 
line  dae  north  or  south  from  Avila  to  Burgos,  or  Madrid  to  the  Sierra  Morena,  not 
a  soul  will  ask  your  business,  never  a  wall  or  fence  arrest  you."    The  manners 
aod  customs  of  the  people  are  fiilly  described,  and  the  past,  present,  and  probable 
ftiture  of  the  country  is  in  turn  discussed  in  the  three  concluding  chapters.    Mr. 
Williams  shows  a  genuine  sympathy  with  the  Spanish  people,  and  has  an  especial 
liking  for  the  Basques,  whom  he  describes  as  the  noblest-hearted  and  most 
obliging  fellows  in  the  world,  while  their  country  is  "beautiful  beyond  descrip- 
tion."    He  writes  in  a  terse  and  forcible  style,  and  has  the  valuable  gift  of 
presenting  a  complete  and  vivid  picture  in  a  few  pregnant  sentences. 


ioCt'titrklAiiniii  tbeyeura 
I  EipeditioD.  1806.     St. 


ASIA. 

The  UiBfiAB  MouNTAJN 
Mountuiaoua  Itokhnni.    RcaolU  of  Three  ^nmmerJouroeyi  i 
1896,  I8D7,  and  1899.'    V.  J.  Mpakl     Part  1.  Tlio  llisi 

Poternbofg.  190a,     [In  KuuinD.] 

In  the  course  uF  the  three  Hummora  M.  Lipski  spent  ia  CeDtral  Asia  ha  explored 
the  HiMar  mountainB,  the  I'etei  the  Great  range  in  the  Alai,  the  DariraK,  Uazar, 
kod  smaller  groups.  The  volume  he  has  lately  published  deala  with  the  Hissar 
range,  a  western  offshoot  of  the  Aki-tagh,  which  has  a  length  of  aboat  200  miles, 
and  terminstes  on  the  west  with  the  Khozret-Sultan  group.  Its  altitude  is  very 
considerahle,  most  of  the  passes  lying  at  a  height  of  1:^,000  feet  and  over,  while  the 
aummits  rise  1000  to  3000  feet  above  them.  Novortheless,  thoy  urn  not  covered 
to  any  great  extent  with  snow.  The  most  extensive  BQowGclds  lie  on  the  northern 
flank,  where,  also,  almost  all  the  glaciers  aie  to  be  found.  The  Bbsenco  of  foresta 
is  striking.  Trees  grow  only  along  the  rivers,  and  there  only  in  small  clumps. 
The  herbage  also  is  poor.  This  ia  a  result  of  the  climate,  which  in  general  is  very 
dry,  though  in  the  year  lS!ii.l  the  quantity  of  precipitation  •^rain  and  anow — wu 
unusually  great,  causing  floods  which  swept  away  the  bridges  over  the  river 
Tnp&long,  and  completely  destroyed  the  village  of  Sarlju.  M.  Lipski  travelled 
chiefly  along  the  southern  side  of  the  }Iissar  mountains,  which  sends  out  lofty 
spurs  towards  the  south,  extending  his  journey  eastwards  into  Earategin.  ABsisted 
by  Ilia  companion,  Captain  Barshchevski,  be  maJo  large  botanical  (10,000 
specimens),  zoological,  and  geological'  collections,  and  examined  several  gUciers, 
These  terminate  at  a  great  height,  none  descending  below  10,00<^  feet.  Thoy  are 
generally  covered  with  snow,  and  their  extremities  are  buried  under  detritus.  Vut 
accumulations  of  morainal  i/ehris  show  that  the  glaciers  are  receding,  and  traoaa  of 
glaciers  were  found  where  none  exists  at  the  present  time.  As  regards  the  geology, 
it  Reams  that  the  core  of  the  range  consista  of  granite,  and  that  limestones,  diabase, 
and  mica-schist  are  widely  distributed.  Among  the  inhabitants  of  the  Hieaar 
mountains,  the  most  remarkable  are  the  people  of  the  Yagnop  valley,  in  Russian 
territory,  who  s^ieak  a  language  of  their  own,  and  have  a  vague  tradition  that  their 
forefathers  came  from  Kashmir. 

A  nap,  tables  of  the  meteorological  observations  taken,  and  a  ayuopais  of  tba 
collections,  are  much  to  be  desired.  I'robably  thoy  are  reserved  fui'  the  coQcluUDn 
of  the  work.     The  illustrations  of  scenery  and  natives  are  excellent. 

China. 

■Travels  in  Nurth  und  Central  China.'     Uy  .lolia  (irant  Biioh.     London: 

ilanl  i:  Bluckott.     1902. 

The  autiiur  of  this  narrative  was  drowned  in  theHvvang-ho  by  the  apiottingof  a, 

raft,  when  attempting  the  descent  of  the  river  in  company  with  Captain  Watta 

Jones  in  the  early  days  of  the  Boser  troubles.     His  diary,  which  is  now  printed  in 

a  somewhat  compressed  and  modified  form,  relates  to  various  journeys  in  the 

Chinese  empire  carried  out  in  1880-1000,  with  a  abort  interval,  during  which  he 

returned  to  thin  country.    The  Brst  two  journeys  led  from  Peking  to  Kalgan  and 

Mukden  respectively,  including  a  visit  to  the  Ming  tombs  on  the  return  from  the 

first,  and  to  the  mausoleum  of  the  Manchu  kings,  a  little  to  the  north  of  Mukdcm, 

on  the  second.    On  his  return  from  England  Hr.  Birch  undertook  a  niore  extensive 

journey  in  western  China,  ascending  the  Tang-tse  to  Wan-baien  above  the  gorgea, 

and  then  starting  overland  through  8uchwBu  by  a  route  somewhat  north  of  Mrs. 
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fiakop's.  The  province  was  traversed  in  various  directions,  both  north  and  south 
of  the  capital,  which  was  twice  visited;  but  the  most  interesting  journey  was  that 
from  Cheng-ta  north,  across  the  highlands  which  separate  the  basins  of  the  Tang- 
tae  and  Hwang-ho,  which  have  still  been  traversed  by  but  a  few  Europeans. 
Unibrtanately  the  diary  of  this  section  of  the  journey  has  not  been  saved,  and  the 
only  information  available  is  a  letter  written  by  Mr.  Birch  after  arriving  at  Lan- 
ehiu,  which  gives  the  merest  outline  of  the  main  course  of  the  journey. 

The  book  is  pleasantly  written,  and  although  a  large  part  of  it  deals  with  fairly 
vdl-known  country,  it  contains  many  interesting  observations  on  the  character  and 
riite  of  the  country  traversed,  the  work  of  the  missionaries,  both  Catholic  and  Pro- 
taHant,  with  whom  the  author  came  in  contact,  and  the  attitude  of  the  Chinese 
tovarda  European  enterprise.  The  very  brief  editorial  notes  say  nothing  as  to  the 
BkotiveB  which  prompted  the  journey,  and  the  reader  is  left  to  gather  from  the 
ourative  that  the  writer  was  interested  in  the  question  of  railway  enterprise  in 
nttem  China. 

From  Cheng-tu,  he  set  out  north  in  company  with  Captain  Watts-Jones, 
vbo,  after  the  mishap  on  the  Hwang-ho,  was  so  barbarously  murdered  at  Kwei- 
hva-cheng.  The  route  followed  was  in  part  entirely  new,  and  led  through  country 
mliy  belonging  to  Tibet,  though  marked  as  part  of  China  in  most  maps.  No 
trouble  was  experienced  from  the  Mantse  tribep,  who  have  a  wholesome  respect  for 
ionign  firearms.  Some  magnificent  scenery  was  travel  sed^  two  passes  nearly 
li,00O  feet  above  sea-level  being  crossed,  while  the  party  was  twice  overtaken  by 
BH>v.  The  alpine  and  other  flowers,  including  many  English  kinds,  were  very 
betatiful  at  these  high  altitudes.  At  one  of  the  passes  Mr.  Birch  considers  that 
be  must  have  been  very  near  the  headwaters  of  the  Ta-tung,  but  exploration  to  the 
west  is  necessary  before  the  hydrographical  system  can  be  fully  elucidated,  as  some 
of  the  water  flowing  north  from  the  passes  turns  back  on  the  plateau  itself.  The 
position  of  Ta-chau  on  the  map  is  said  to  be  iDcorrect. 

It  is  deeply  to  be  regretted  that  Mr.  Birch  did  not  survive  to  give  a  full 
urrative  of  this  important  journey,  though  his  death  in  the  Hwang-ho  saved  him 
from  the  worse  fate  which  befel  his  companion. 

The  Himalayas  and  Pebsia. 

*  Sport  and  Politics  under  an  Eastern  Sky/    By  the  £arl  of  Konaldahay. 

London:  Blackwood.     1902. 

This  book  is  composed  of  two  separate  parts ;  the  first  dealing  with  sporting 
sdventores  in  the  Western  Himalayas,  the  second  with  the  author's  journey  from 
India  through  Eastern  Persia  by  the  newly  opened  trade  route.  Lord  Ronald- 
•bsy's  mountain  wanderings  led  him  through  some  of  the  grandest  scenery  of  the 
nowy  ranges  of  Kashmir  (among  other  points^  to  the  northern  foot  of  Nanga 
Pwbat,  or  Deomir — "  mountain  of  the  gods  "),  as  well  as  across  the  bleak,  elevated 
I^teauB  of  Ladak  and  Baltistan ;  and  if,  in  the  sporting  incidents  which  form  a 
Ivge  part  of  the  narrative,  our  sympathies  are  apt  to  be  on  the  side  of  the  author^s 
victims  in  their  somewhat  unequal  contest  against  modern  weapons  of  precision, 
the  picture  is  relieved  by  his  keen  appreciation  of  the  wild  sublimity  of  the  scenes 
^  which  he  moved,  which  is  not  shown  to  a  like  extent  by  every  sportsman.  Of 
^  Mcond  and  larger  part  of  the  book  it  is  unnecessary  to  speak  at  length,  as  the 
jooroey  has  so  recently  been  described  in  the  Journal,  while  the  fact  that  Eaf^tern 
^<nia,  in  its  past  and  present  relations,  has  been  so  recently  and  admirably 
wribed  by  Major  Sykes,  has  of  necessity  somewhat  detracted  from  the  novelty 
<>f  much  that  Lord  Ronaldshay  could  tell  us  as  the  result  of  his  journey.    His 

Kg.  L— Jamuary,  1903.]  f 


66  REVIEWS. 

work  iadeed  makes  no  pretensions  to  be  much  more  than  a  **  wanderer^s  diary.'* 
He  devotes  some  space  to  a  description  of  the  country  and  people  of  Sistan,  on  the 
importance  of  which  he  insists,  not  merely  for  its  great  fertility,  but  on  account 
of  its  position  relatively  to  the  surrounding  countries ;  and  bears  full  testimony  to 
the  influence  with  the  people  which  Major  Sykes  has  acquired  by  his  bonhomie 
and  tact.  With  respect  to  much  of  the  other  districts  traversed,  the  impression 
conveyed  by  the  narrative  is  one  of  dreary  monotony  and  desolation,  leading  one 
to  the  conclusion  that,  in  themselves  at  least,  they  can  ne?er  afiford  an  adequate 
occasion  for  international  rivalry.  Of  Birjand,  however,  and  its  apparently  increasing 
trade,  a  somewhat  brighter  picture  is  drawn. 

Nepal. 

*■  Duroh  ludieu  ins  YerschlosBene  Land  Nepul.'    By  Dr.  K.  Bocck.    Leipzig : 

F.  Hirt  &  Son.     1903. 

The  author,  who  has  visited  India  frequently  in  the  course  of  the  last  twelve 
years,  describes  his  book  as  a  series  of  sketches  from  Ceylon  to  Nepal.  In  thess 
literary  sketches  and  the  numerous  photographs  that  accompany  them,  the  first 
place  is  given  to  the  native  population  and  its  daily  life;  architecture,  particu- 
larly in  the  strange  temples  of  the  south,  Madura  and  Serlngham,  is  also  well 
illustrated.  Less  attention  has  been  paid  to  the  better-known  Mohammedan 
architecture  of  the  north.  Dr.  Boeck  was  fortunate  in  obtaining  leave,  generally 
restricted  to  the  Resident's  guests,  to  visit  Katmandu  and  its  environs,  and  his 
photographs  of  the  local  architecture  are  numerous  and  interesting.  From  the 
Kakani  heights,  some  few  miles  north  of  Katmandu,  previously  visited  by 
H.  Schlagintweit,  he  obtained  a  view  of  tho  »qow  mountains  visible  to  the  east, 
amoDgst  which  he  was  pointed  out  "  Gaurisaukar-Everest." 

Syria  and  Palestine. 

*  The  Semitic  ^^cries. — Tho  Early  History  of  Syria  and  Palestine.'    By  Lewis 

Bayles  Paton.    London :  Nimmo.     1902. 

The  general  reader  is  here  presented  with  a  clear  outline  of  the  history  of  the 
Western  Semites  ffom  the  earliest  times  down  to  the  establishment  of  the  Persian 
empire,  so  far  as  it  can  be  pieced  together  from  the  narratives  of  the  Bible  and 
other  ancient  sources,  and  from  the  results  of  the  most  recent  explorations  both 
in  Syria  and  Palestine,  and  in  the  neighbouring  Eastern  lands  with  which  those 
countries  were  brought  so  much  into  contact.  The  story  of  Israel  and  the 
Phoenicians  will  be  told  more  fully  in  other  volumes  of  the  series,  but  the  present 
work  gives  a  valuable  insight  into  the  general  movements  of  the  Semitic  peoples 
in  ancient  times. 

AFRICA. 

East  Afkica. 

^  Mitteiluogeo  uber  Meine  ReiBse  naoh  Aequatorial-Ost-Afrika  und  Uganda  1896-1897.' 
Yon  Dr.  Max  ^>cho8ller.    Vols.  i.  and  iii.    Maps.    Berlin :  Beimer.     1901. 

The  journey  of  which  the  results  are  given  in  these  volumes  was  carried  out  some 
five  years  ago,  and  was  described  in  some  detail  at  the  time  in  the  Journal,  In 
his  preface  the  author  explains  the  reasons  which  have  delayed  its  appearance, 
and  which  have  even  now  led  to  some  curtailment  of  the  original  plan.  Of  the 
three  volumes  which  are  to  constitute  the  complete  work,  C'Uly  the  first  and  third 
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(vhich  oouButs  entirely  of  mapi)  have  yet  been  received,  and  mucli  of  the  most 
nloable  material  is  being  reserved  for  voL  iu  The  work  is  produced  in  a 
nunptoous  style,  and,  in  spite  of  its  somewhat  late  appearance,  is  to  be  welcomed 
IS  a  valuabk  addition  to  East  African  literature.  The  greater  part  is  taken  up 
vitli  the  narrative  of  the  journey  so  far  as  it  relates  to  German  East  Africa,  while 
the  larger  section  of  the  route,  which  led  through  British  East  Africa  to  the 
Yietoriaa  Nyansa  and  Uganda,  will  be  dealt  with  in  the  second  volume.  Though 
Bot,  of  ooorse,  of  the  nature  of  a  systematic  treatise,  this  narrative  section  abounds 
with  instructive  remarks  on  the  various  branches  of  science  which  engaged  the 
attention  of  the  author,  especially  the  structural  geology,  and  affords  yet  another 
proof  of  the  power  of  observation  so  generally  characteristic  of  German  travellers. 
We  find,  e.g,^  full  discussions  of  the  great  fiault  systems  which  traverse  East  Africa, 
both  in  the  Pangani  region — where  the  original  rift-character  is  still  traceable,  though 
nodified  by  snbaequent  river-erosion — and  in  that  of  the  "Natron  "  lake,  a  careful 
comparison  being  also  drawn  between  the  two  regions.  Economic  questions  are 
alio  touched  upon,  especially  with  regard  to  Usambara,  the  possibilities  of  which 
the  author  is  disposed  to  rate  highly.  A  zoological  discovery  was  that  of  the 
existence  of  the  striped  hy»Da  la  German  East  Africa,  which  had  not  been  proved 
befiHre ;  while  a  striking  picture  (recalling  those  of  Sir  Harry  Johnston)  is  drawn  of 
the  bird-life  of  the  Olgeju  lagooD,  the  central  of  the  three  basins  into  which  the 
"Natron  "  lake  is  divided. 

The  text  of  the  first  volume  concludes  (apart  from  a  section  devoted  solely  to 
iport)  with  a  very  brief  summary  of  the  scientific  results  under  the  head  of  carto- 
S^^J'  %^^^i  botany  and  zoology,  and  ethuology.    The  route-map,  which  was 
the  work  of  Herr  Kaiser,  is  reproduced  in  vol.  iii.  in  a  number  of  sheet?,  on,  per- 
haps, an  unnecessarily  large  scale,  for  it  depends  solely  on  the  work  of  the  expedi- 
tioD,  no  other  maps  being  utilized.     It  is  based  on  careful  compass  surveys, 
controlled  by  bearings  to  prominent  peaks ;  but  whether,  in  cases  of  divergence 
from  previous  maps,  which  are  not  unfrequent,  greater  reliance  is  always  to  be 
plsoed  in  the  newer  work  than  on  the  old,  is  not  easily  decided.    An  extensive 
series  of  altitudes,  determined  by  aneroid  observations,  is  given,  and  these  results 
alio  differ  considerably  from  those  of  other  travellers.    The  fact  that  several 
instruments  were  used,  hj  that  one  checked  another,  gives  some  weight  to  the 
results,  but  these  do  not  seem  to  have  been  controlled  by  simultaneous  observations 
at  sea-level.     A  meteorological  record  was  albo  kept  during  the  journey.     In  his 
suggestive  sketch  of  the  geological  history  of  East  Africa,  Dr.  Schoeller  holds  to 
the  view  that  a  land  connection  with  India  and  South  America  wss  maintained 
through  Jurassic  times,  owing  to  the  similarities  observable  in  the  littoral  forms  of 
Mollusca  dating  from  that  time.     Attention  must  lastly  be  drawn  to  the  fine 
Mrifls  of  photographs  of  native  types,  though  the  ethnological  remarks  are  reserved 
for  the  second  volume. 

Fbknch  Congo. 

^mile  Gentil,  *  La  Chute  de  TEmpiru  de  Uabah.'    Taritt :  llachettc.     1U02. 

A  stirring  chapter  in  the  history  of  the  partition  of  Africa  is  supplied  by  this 
▼olame,  which  deals  in  a  concise  yet  comprehensive  manner  with  the  latter  stages 
of  the  French  advance  from  the  Atlantic  coast  to  the  shores  of  Lake  Chad.  No 
one  man  has  played  a  more  important  part  in  that  advance  than  M.  Gentil,  who, 
whatever  may  be  the  future  of  the  territory,  will  deserve  to  be  remembered,  side 
by  nde  with  his  predecessor  De  Brazza,  as  one  of  the  chief  instruments  in  the 
realization  of  the  French  dream  of  territorial  extension  in  Western  Equatorial 
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Africa.  KvsD  before  1896,  when  he  stsrted  on  Lie  ftret  imporCaDt  miseion  to  the 
far  north,  hie  tiiouglitg  bud,  during  several  years'  aerviue  ia  the  colony,  beeo  tamed 
with  longing  towards  tbe  great  lake  of  the  Central  Sudan,  but  it  was  only  in  the 
year  meationeil  that  hia  opportunity  came,  by  prumptlj  seizing  which  he  good 
acquired  a  foremoet  place  iimong  French  African  pioneers.  The  preMot  narrative 
starts  from  the  expedition  of  1895-98 — which  resulted,  as  is  well  known,  in  the 
placing  of  the  first  stcBmer  on  the  waters  of  the  Shsri  and  the  successful  navigation 
of  that  river  to  Lake  Chad— and  recounts  the  rarious  stages  in  the  story  of  the 
French  advance,  antil  the  last  obstacle  was  removed  by  the  defeat  and  death  of 
liabah.  U.  OoDtil'ii  principal  attention  is  naturally  directed  to  the  events  which 
are  the  theme  of  his  book,  and  the  geographical  information  conveyed  is  merely 
incidental  to  the  course  of  the  story.  Something  is,  however,  to  ba  learnt  of  the 
bydrugraphical  system  of  the  Shari,  which  throughout  played  so  important  a 
part  as  a  highway  to  I^ke  Cbad,  as  well  an  of  the  various  tribes  which  inhabit  the 
country  and  the  native  politics  of  the  Central  Sudan.  The  fear  inspired  by  Itabah 
in  the  peoples  he  oppressed  is  frequently  insisted  on,  and  there  is  no  doubt  that 
by  overthrowing  his  arbitrary  power,  M.  Qentil  and  his  coadjutors  advanced  the 
prospects  of  civilizatioa  in  this  region.  The  direct  relations  maintained  between 
the  adventurer  and  tbe  Mahdists  was  shown  by  the  capture  of  two  standards  sent 
by  Muhamed  Achmet  to  the  usurper  of  Cornu,  as  symboU  of  suzerainty.  Some 
light  18  thrown  also  upon  the  position  of  affiirs  in  Wadai  and  the  spread  of  the 
ijenussi  movement,  though  the  most  recent  developments  in  this  direction  have 
occurred  since  the  book  was  written.  H.  Gontil  does  not  confine  himself  solely  tv 
his  own  personal  work,  but  speaks  also  of  that  of  his  coadjutors,  giving  infurmation, 
e.g.,  BE  to  the  mhision  of  M.  Bretonuet,  as  well  as  on  the  ill-fated  mission  of  M.  du 
Bchaglo,  whose  death  seems  in  great  measure  to  have  been  occasioned  by  his  own 
rashness.  The  purely  geographical  results  are  summarized  in  an  appendix  which 
tabulates  tbe  ailronomically  fixed  positions.  Uf  these  the  latitudes  were  obtained 
by  circum meridian  altitudes  of  the  sun  and  stars,  while  the  longitudes  of  the 
principal  points  are  based  un  equal  altitudes,  and  of  the  rest,  by  a  double  transport 
of  time  from  tbe  first.  The  main  clim.-ttic  characteristics  uf  the  territory  are  also 
aketohed,  three  distinct  zones  being  described  aa  lyini;  between  5°  N.  and  6°  15' ; 
<j°  15'  and  U°;  and  9°  and  13°,  respectively,  the  laiit-nnuieLl  |erdllel  matkiag  the 
commeucemeut  of  Saliaran  conditions. 
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In  this,  the  concluding  volume  of  Ur.  Alcakin's  important  "  trilogy  "  on  Morocco, 
its  people  and  history,  we  are  presented  with  an  amount  of  original  matter  which 
to  some  extent  gives  tbe  work  an  even  higher  claim  to  recognition  than  its  two 
predecessors.  In  dealiog  with  tbe  history  and  geography  of  the  couutry,  Ur.  Meoktu 
was  naturally  dependent  more  or  less  on  previously  published  matter,  though  his 
untiring  reseatcboa  through  the  whole  rauge  of  Moroccan  literature,  much  of  it 
little  known  even  to  students,  placed  his  volumes  far  above  the  level  of  mere  com- 
pilations. The  present  work,  however,  is  based  almost  entirely  on  investigations 
at  first  band  among  tbe  people  themselves.  In  the  execution  of  hie  self-impobed 
taak  of  describing  the  Moors  in  their  most  intimate  social  and  religious  relations, 
Mr.  Meakin  spared  no  pains  to  qualify  himself  by  long  residence  is  tbe  country, 
during  which  he  lived  as  a  native  in  native  dress,  and  was  thus  able  to  study  tbe 
people,  not  as  an  outsider,  but  as  one  of  tbemtelves ;  while  the  nccuraoy  of  his 
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piehire  is  further  Touched  for  hy  the  fact  that  everyone  of  his  notes  was  suhmitted 
Id  the  criticism  of  a  representatiye  group  of  natives  before  being  incorporated  in 
^  work.  In  this  way  many  inaccurate  ideas  respecting  the  Moors  have  been 
Irariied  away.  The  various  aspects  of  Moorish  life  and  character  are  depicted  in 
a  ezhanstiye  fashion,  the  anthor  taking  as  his  model  Lane*s  famous  treatise  on 
die  Modern  Egyptians.  Some  of  the  information  is  of  considerable  value  in 
floonectioa  with  current  events,  especially  that  relating  to  the  general  attitude  of 
the  people  to  outsiders  and  the  conditions  of  trade  and  industry  in  the  country. 

I 
Nigeria. 

British  Nigeria.  A  Geographical  and  Historical  Description  of  the  British  Posses- 
sioDS  adjacent  to  the  Niger  River,  West  Africa.'  By  Lieut.-Colonel  A.  F. 
Mbckler-Ferryman.    London:  C'assell.    1902. 

This  is  an  extension  of  the  section  on  Nigeria  in  the  author's  former  work  on 
British  West  Africa,  the  old  matter  being  revised  and  partially  re- writ  ten.  It 
finns  a  useful  compendium  of  the  history  of  the  Nigeria  Protectorate,  both  under 
Dative  role  and  since  the  first  introduction  of  British  influence,  with  a  sketch  of 
iti  preeent  condition  and  prospects.  The  people  and  their  customs  are  described 
It  tome  length,  with  some  items  of  folk-lore. 

Tripoli  and  Tukis. 

'  Aos  den  Staaten  der  Barbaresken.'    Von  Dr.  E.  Dagobcrt  Sohoenfleld.    Berlin  : 

Dietrich  Keimer.     1902. 

This  work  consists  of  two  parts;  the  first  dealing  with  Tripoli,  the  second  with 
Timis.  The  section  on  Tripoli  is  perhaps  the  more  valuable,  as  existing  literature 
on  that  country  is  more  scanty.  The  author  spent  three  winters  there,  made  a 
journey  in  the  Fezzan  deserts,  and  visited  the  ruins  of  Leptis  Magna;  but  besides 
describing  his  own  experiences,  he  has  much  to  say  on  the  general  characteristics 
of  the  land  and  its  inhabitants  and  the  present  political  situation.  The  illus- 
tntions  are  of  unusual  excellence. 

AMERICA. 

Irrigation  in  the  United  States. 

*  Irrigation  in  the  United  Statoa.'    By  Frederick  Haynes  Nowell.     New  York : 

Crowell  &  Co.    1902. 

Mr.  Frederick  Haynes  Newell  hap,  for  twelve  years,  been  engaged  in  in- 
vestigating the  problem  of  irrigating  the  arid  regions  of  America.  His  book 
does  not  profess  to  be  a  technical  one,  but  rather  one  which  will  give,  to  the 
UDstenr  and  the  fiirmer,  a  general  idea  of  the  methods  and  systems  by  which 
bomes  may  be  made  in  tracts  which,  at  first  sight,  seem  inhospitable  and 
drsolate.  He  speaks  of  water  as  the  substance  which,  more  than  any  other,  affects 
the  health  and  industries  of  man,  especislly  in  all  agricultural  pursuits.  The 
first  chapter  gives  a  map,  showing  that,  while  the  well- watered  lands  near  the 
etst  and  west  coast  of  America  have  passed  out  of  the  hands  of  Government 
into  private  occupation,  there  remains  in  the  central  arid  regions  a  vast  area  of 
▼scant  public  land,  about  two-fifths  of  the  whole  area  of  the  States,  which  should, 
V>th  in  the  interests  of  the  State  itself  and  of  the  increasing  population,  be  made 
Available  for  settlement  as  far  as  the  available  sources  of  water-supply  admit. 
Xr.  Newell  points  out  that  the  laws,  which  regulate  the  disposal  of  public  lands 
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in  sqoare  ohees-board  blocks,  are  snitable  to  those  tracts  where  cultiFation  with- 
oat  irrigation  is  practised,  but  are  not  suited  to  areas  in  which  the  division  of 
farms  most  be  regulated  mainly  by  the  physical  features  of  the  country,  and 
especially  by  the  possibilities  of  irrigation.  These  possibilities  are  gauged  by  the 
Tolume  of  water  which  can  be  obtuned  from  the  rain&Il.  A  series  of  diagrams 
and  maps  are  giyen,  showing  the  intensity  of  the  rainfall  in  dififerent  parts,  and 
the  proportion  of  that  fall  which  runs  off  the  land ;  this  proportion  is,  naturally, 
least  in  the  arid  regions  and  greatest  in  the  humid  ones,  and  it  varies  from  50 
per  cent,  in  tracts  of  heavy  rainfall  near  the  coasts,  to  nothing  at  all  in  some 
places  where  the  entire  rainfall  is  absorbed  and  ultimately  lost  by  evaporation. 

The  effects  of  irrigation  in  the  arid  regions  of  America  are  illustrated  in  the 
book  by  pictures  of  the  land  before  and  after  irrigation  works  have  been  con- 
structed. It  is  said  that  without  irrigation  20  or  30  acres  in  some  parts  will 
support  one  cow  only,  but,  with  irrigation,  will  feed  ten  times  the  number  of 
cattle,  or  will  support  a  family  of  three  to  five  persons.  The  Papago  Indians  of 
the  south-west  appear  to  have  learnt  the  value  of  irrigation,  for  they  construct 
little  dams  when  it  rains,  and  lead  the  water  from  the  gullies  in  the  hilly  ground 
into  a  series  of  hastily  constructed  terraces,  in  which  they  plant  their  crops.  Some 
95  per  cent,  of  the  vacant  public  lands  are  classed  as  deficient  in  water-supply, 
and  it  is  recognized  that,  owing  to  the  impossibility  of  providing  the  necessary 
water,  only  a  small  portion  of  the  whole  can  be  reclaimed  for  agriculture ;  but  this 
small  portion  is  some  60  to  70  millions  of  acres  in  extent,  and  large  enough  to 
support  millions  of  people  if  the  necessary  works  are  carried  out.  In  order  to  do 
this,  a  regular  system  of  surveys  and  investigation  of  the  sources  of  supply  and 
possible  sites  for  reservoirs  has  been  in  progress  in  America  for  years. 

The  author,  after  giving  a  brief  description  of  the  simplest  methods  of  ascer- 
taining the  volume  of  water  which  is  flowing  in  a  stream,  mentions  the  difiSculties 
which  have  arisen  as  the  number  of  small  canals,  or  **  ditches,"  as  they  are  called 
in  America,  have  increased  on  a  river,  and  the  different  owners  of  them  have 
disagreed  as  to  their  rights  to  the  available  supply.  These  disputes  are  brought 
prominently  forward  when  there  is  any  scarcity  of  water,  and  have  led  to  violence 
and  disorder.  One  method  of  adjusting  such  disputes  has  been  for  the  various 
irrigators  from  a  particular  stream  to  appoint  one  of  their  number  to  distribute 
the  available  supply,  and  to  fix  certain  days  and  hours  when  each  claimant  may 
draw  off  his  proper  share.  This  is  a  system  well  known  on  the  great  canals  in 
Egypt  and  India,  where  regular  **  tatils,"  or  systems  of  rotation,  are  established 
by  Qovemment  according  to  the  necessities  of  the  case. 

Chapter  IV.  describes  various  devices  for  measuring  and  dividing  the  volume 
of  water  in  small  channels ;  it  refers  to  the  curious  '*  miner's  inch,**  which  had  its 
genesis  in  the  mining  districts,  when  a  comparatively  small  volume  had  to  be 
divided  among  a  number  of  miners.  The  measuring  box,  illustrated  on  p.  127, 
is  ingeniou*,  and  would  be  of  practical  use  in  many  irrigating  systems  where  a 
**  head  **  of  water  is  available.  In  some  parts  of  the  world  water  is  sold  for  irri- 
gation by  volume,  but,  so  hr,  no  satis&ctory  module  has  be^  found  which  will 
work  well  in  cases  where  there  is  no  marked  difference  in  level  between  the  main 
channel  and  the  one  into  which  the  water  has  to  be  measured,  and  which  will  not 
choke  with  weeds  or  floating  sticks.  In  India  such  difference  in  level  is  not  often 
available^  and  the  water  is  always  sold  by  the  area  irrigated,  without  reference  to 
the  volume  used — a  system  which  euc^virages  waste  on  a  large  scale. 

The  cheapness  of  timber  in  America  has  led  to  the  use  of  that  material  in 
irrigation  works  to  a  larger  extent  than  in  other  parts  of  the  world.  Mr.  Newell 
deecrilxra  the  'Mlumes**  of  various   kinds,  which  are  made  for  the  carriage  of 
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^ligation  sapplies  acrora  yalleys  and  over  rivers,  or  under  other  channels.  In 
some  caeea  these  flames  are  made  of  circular  sections,  bound  together  with  external 
btnda  of  iron,  so  forming  a  oontinuous  wooden  pipe.  These  often  extend  for 
eouiderable  lengths,  winding,  like  great  snakes,  through  the  woods,  along  the 
liiUrides,  and  up  and  down  across  the  valleys. 

The  chapter  on  reservoire  is  full  of  interest.  Large  tracts  of  land  in  America, 
in  Africa,  in  India,  and,  indeed,  in  many  other  parts  of  the  world,  can  only  be 
efficiently  cultivated  if  the  flow  of  the  rivers  is  regulated,  and  their  waters  con- 
lerved,  by  impounding  the  surplus  of  one  period  for  use  in  irrigation  at  a  later 
tnne.  Mr.  Newell  gives,  first,  a  word  of  caution,  pointing  out  how  many  disap- 
pointments there  have  been  with  reference  to  this  claf  s  of  irrigation  works ;  how 
often  comparative  failure  and  financial  loss  have  followed  when  projects  have 
been  carried  out  by  engineers  who  have  accepted  the  statements  of  the  "  oldest 
inhabitants"  as  to  the  volume  of  water  to  be  secured,  instead  of  conducting, 
through  a  number  of  seasons,  the  cecessary  gauging  of  the  streams  in  order  to 
correctly  ascertain  the  amount  of  water  which  a  given  area  of  country  would 
supply.  This  chapter  would  have  been  doubly  interesting  to  those  engineers  who 
have  to  deal  with  such  matters,  if  Mr.  Newell  had  given  the  results  of  his  experi- 
erces  aa  to  the  proportion  of  the  flow-off  from  a  catchment  which  could  be 
obtained  under  varying  conditions  of  soil,  of  climate,  and  of  rainfall.  The  question 
is  one  of  great  and  growing  importance,  as  the  increase  in  population  is  demanding 
more  and  roc  re,  in  all  parts  of  the  world,  and  notably  in  South  and  East  Africa, 
the  construction  of  works  to  impound  the  rainfall.  Such  works  require  the  con- 
struction of  dams  across  valleys  to  form  the  reservoirs,  and  we  have  in  this  chapter 
a  brief  depcription  of  '<  rock  filled  "  dams,  of  masonry  dams,  of  wooden  dams,  and  of 
earthen  dams.  The  latter  are  constructed  in  America  sometimes  by  the  hydraulic 
proceaa,  by  which  the  material  to  form  the  dam  is  both  excavated  and  carried  to 
the  site  by  streams  of  water  flowing  at  high  pressure.  The  speed  and  small  cost  at 
which  material  can  be  moved  in  this  way  is  extraordinary,  but  tbe  system,  of 
course,  is  only  possible  where  water,  at  high  pressure,  can  be  obtained,  either  natu- 
rally or  by  pumping,  at  a  very  moderate  cost. 

Tbe  great  value  of  water  has  led  to  many  plans  for  its  economy ;  among  these 
the  system  of  sub-irrigation  of  orchards  and  root-crops  is  one  of  the  most  remark- 
able. Under  this  system  the  water  is  not  applied  to  the  surface  of  the  ground,  as 
is  usually  the  case,  but  is  conducted  by  perforated  underground  ducts  to  the 
neighbourhood  of  the  plants.  The  system  has  not  been  very  successful  in  orchards, 
owing,  it  is  said,  to  the  roots,  in  their  eagemrss  to  get  to  the  water,  peeking  out 
ibe ducts,  choking  the  outlets,  and  wrapping  themselves  round  the  pipes;  in  the 
esse  of  root-crops  the  system  has  answered,  as  the  crop  is  removed  every  year,  and 
the  roots  do  not  choke  the  pipes.  This  system  must  be  a  very  expensive  one  in 
first  coat. 

In  every  irrigation  system  tbe  most  important  factor  is  the  ''duty  '*  to  be  obtained 
from  the  water.  This  '*duty '*  is  expressed  in  difierent  terms  in  different  parts  of 
the  world.  In  India  it  is  usual  to  measure  it  by  the  number  of  acres  which  can 
be  irrigated  by  1  cubic  foot  a  second  flowing  for  a  certain  time.  In  Egypt  it  is 
Qsoal  to  measure  it  by  the  cubic  metres  of  water  supplied  to  an  acre  in  twenty- 
ha  hours.  In  America  it  seems  to  be  usual  to  measure  it  by  the  number  of 
inehes  in  depth  which  it  is  necessary  to  apply  to  the  field  in  tbe  season.  The 
''duty"  of  water  varies  greatly  in  difierent  soils,  in  different  climates,  and  for 
different  crops ;  the  statistics  given  in  Mr.  Newell's  book  are  useful  so  far  as  they 
go,  and  it  is  remarkable  that  in  some  of  the  States  laws  have  been  made  fixing  the 
daty  for  apportioning  water  at  the  high  rate  of  66fj  acres  per  cubic  foot  per  fecond. 
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This,  iD  ao  irrigatiog  season  of  one  hundred  days,  is  equi?alent  to  a  depth  of  36 
inches  io  the  field,  which  is  a  very  large  yolume. 

The  sums  paid  for  irrigation  yary  greatly.  In  South  Africa  £1  to  £1  3s.  an 
acre  is  paid ;  in  India  the  average  charge  is  about  2^  to  3  rupees,  or  say  4s.  an 
acre ;  in  Egypt  cultivators  will  pay  £2  to  £3  an  acre,  in  addition  to  the  ordinary 
land  tax,  for  water  pumped  on  to  cotton-fields ;  in  America  Mr.  Newell  gives  the 
average  as  $lj^,  or  say  5s,  an  acre,  but  the  rate  is  in  some  cases  (p.  326)  as  high 
as  $15  and  $30  per  acre  for  an  aggregate  depth  of  1  foot  of  water  delivered  on 
the  land. 

The  researches  made  by  the  American  officials  have  shown  that,  in  the  arid 
states  of  America,  there  is  estimated  to  be  a  sufficient  supply  of  water,  if  it  is 
conserved  by  reservoirs  and  other  irrigation  works,  to  render  60,000,000  acres  cnl- 
turable.  Of  this  area  some  4,000,000  acres  was  actually  irrigated  in  1890,  and  some 
7,000,000  acres  in  1900.  The  increase  in  area  is  great,  and  compares  favourably 
with  the  pn^jess  made  in  an  equal  period  in  India,  where  the  Government, 
encouraged  by  the  fact  that  the  existing  irrigation  works  pay  collectively  about 
6  per  cent  on  the  capital  invested  in  them,  has  appointed  a  commission  on  the 
subject,  and  it  is  anticipated  that  a  large  extension  of  irrigation  works  will  be  the 
result. 

Mr.  Newell,  in  the  latter  half  of  his  book,  deals  with  underground  water-eupply, 
with  irrigation  law,  with  irrigation  by  pumping,  and  he  gives  a  general  description 
of  the  irrigation  in  the  twelve  territories  which  lie  in  the  arid  tracts.  The  book 
is  illustrated  by  numerous  sketches  and  plates,  and  it  will  be  useful,  not  only  to 
those  who  are  interested  in  irrigation  from  a  purely  agricultural  point  of  view,  but 
also  to  irrigation  engineers,  who  will  find  in  it  many  facts  of  value  to  them  in 
their  profession. 

R.  B.  Buckley. 

South  America. 

*■  The  Great  Mountains  and  Forests  of  South  America.'    By  Paul  Fountain. 

JjondoD,  etc. :  I^ongmans.    1902. 

Like  its  predecessor,  which  treated  of  the  wild  life  of  the  southern  half  of  North 
America,  this  work  will  be  welcomed  by  those  nature-lovers  who  prefer  pictures 
of  bird  and  animal  life  in  its  natural  surroundings  to  dry  scientific  treatises.  From 
their  point  of  view,  it  is  perhaps  the  most  attractive  book  on  South  America  that 
has  appeared  for  many  years.  The  writer  makes  no  claim  to  be  a  geographer,  and 
his  somewhat  fragmentary  notes  of  travel  in  the  inner  recesses  of  the  continent 
(including  a  voyage  on  the  Purus)  hardly  add  to  our  knowledge  of  its  topographical 
features.  But  his  graphic  word-pictures  of  natural  scenes,  whether  in  the  Andes 
or  the  great  forests  of  Brazil,  are  valuable  as  bringing  home  to  the  mind  with 
unusual  force  the  typical  characteristics  of  the  dififerent  regions  of  South  America. 


GENERAL. 

Maps  and  Map  Reading. 

*  Notes   on   Maps   and  Map  Reading.'     By  Iiient.-Colonel   II.   M.   E.  Bmnker. 

London  :  Clowes  \'  Sons.     1002. 

This  is  a  useful  little  book  which  essays  to  reduce  a  special  branch  of  military 
education  to  a  few  practical  and  elementary  rules. 

In  the  introduction  it  is  satisfactory  to  hear  that  the  War  Office  regulations  of 
May,  1902,  at  last  recognize  the  value  of  small-scale  maps  for  purposes  of  military 
instruction.    A  scale  of  1  inch  per  mile  U  the  very  largest  which  is* applicable  to 
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ach  wide  areas  as  modern  armies  will  manoeuvre  over  in  the  course  of  a  campaign, 
wiiilst  it  is  quite  probable  that  the  scale  of  4  miles  to  the  inch  will  be  found  to  be 
^  best  standard  scale  for  practical  purposes  in  the  field. 

Beoognizing  this  fact,  the  writer  has  placed  far  too  much  stress  on  the  reading 

of  contonra.     Accaratelj  contoured  maps  on  the  scale  of  1  mile  to  the  inch  will 

sever  be  attainable  of  any  country  that  has  not  been  subjected  to  a  rigorous  course 

of  exact  survey.    For  larger-scale  maps  and  purely  local  purposes  the  contour  is,  of 

coarse,  the  only  scientific  method  of  showing  relief,  and  a  knowledge  of  their  signifi- 

eanee  and  a  capability  of  rapid  interpretation  of  them  is  undoubtedly  an  important 

item  in  technical  education.    But  for  the  smaller-scale  maps  (which  will  be  the 

ituidard  military  maps  of  the  future),  the  continuous  contour  system  of  topography 

viU  ineritably  be  found  to  be  inapplicable  to  any  but  comparatively  level  country. 

For  mountainous  country  it  is  misleading  and  dangerous.   The  scale  does  not  admit 

of  a  leas  yertical  interval  than,  say,  100  feet,  and  a  100-foot  hill  may  be  a  very 

important  military  feature.    This  on  the  map  would  only  be  represented  by  one 

Bngk  line,  or  loop,  and  that  single  line  might  represent  (if  not  marked  by  figures) 

I  depression  rather  than  an  elevation.    Moreover,  accuracy  of  contouring  by  mere 

eye  sketching  (such  as  is  necessarily  resorted  to  in  most  military  map-making)  is 

my  unequal.    The  American  l-inch  standard  maps  are  perhaps  the  best  example 

of  the  system,  but  for  the  vast  mass  of  the  unmapped  countries  with  which 

Sngland  has  yet  to  deal,  the  elaboration  of  American  methods  will  be  found 

impoesible.     Even  when  possible  the  result  is  admittedly  misleading  in  detail. 

Consequently  officers  and  men  should  be  equally  trained  in  the  far  readier  processes 

of  map-reading  from  topographical  illustrations  of  the  Indian  Survey  type,  where 

eye  sketching  by  means  of  hachuring  takes  the  place  of  contours ;  where  elevations 

tnd  depressions  are  unmistakably  differentiated;  and  where  relative  heights  are 

determined  at  once  by  actual  figures  on  the  face  of  a  map.    To  cover  the  face  of 

s  military  map  with  figures  denoting  height  above  a  given  datum  is  the  really 

]ffscdcal  way  of  giving  instant  information  to  the  map-reader  of  a  small-scale  map. 

Cover  from  the  fire  of  an  enemy,  etc.,  may  be  a  matter  of  a  few  feet  of  elevation 

more  or  less.    Such  details  cannot  be  expected  from  small-scale  maps — not  even 

ftom  the  1-inch  Ordnance  maps  of  the  English  Survey. 

Colonel  Brunker's  book  marks  a  long  step  in  the  right  direction.  He  does  not 
tell  us  everything  (c.  g,  how  to  "  set "  or  "  orient  '*  a  map  that  is  not  mounted  on  a 
stiff  hoard),  but  it  is  usefal  all  through.  The  doubt  about  it  is  the  uncertainty 
vbether  he  has  quite  grasped  the  nature  of  that  map  of  the  future  which  must  in- 
entably  be  used  on  the  field  of  action  if  lives  or  opportunities  are  not  to  be  thrown 
sway. 

T.  H.  II. 

History  of  Geography. 

'Manuali  Hoepli.'    L.  Hugues.     Cronologia  delle  Scoperto  e  delle  Esplorazioni 
Geografiche,  dall'  anno  1492  a  tatto  il  secolo  xix.     Milan :  Hoepli.     1903. 

Prof.  Hugues  here  gives  a  carefully  compiled  summary  of  geographical  explora- 
tbn  from  1492  to  1900,  arranged  chronologically.  It  should  prove  most  valuable 
for  purposes  of  reference,  forming  as  it  does  to  some  extent,  with  the  help  of  the 
excellent  index,  a  much-needed  Dictionary  of  Geographers.  The  list  of  names  is 
fairly  exhaustive,  iDcluding  many  less-known  travellers,  as  well  as  writers  like 
('lareanos  and  Yarenius.  Some  mistakes  and  omissions  were  no  doubt  unavoid- 
able. Thus,  Sir  H.  Johnston  appears  (once  only — under  1883)  as  N.  H.  Johnston, 
Mid  we  miss  the  name  Rave'nstein,  though  we  find  such  names  as  Ruge,  Hamy 
*nd  Gallois  duly  entered. 
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THE  SOOISTY. 

Award  of  the  Victoria  Medal  to  Dr.  Sven  HediiL—At  the  meeting  of 
the  Counoil  of  the  Society  on  December  8,  it  was  decided  to  recognize 
the  great  importance  to  geography  of  the  scientific  work  performed  by 
Dr.  Syen  Hedin  in  Central  Asia,  by  the  presentation  of  the  newly 
instituted  Victoria  Medal,  awarded  for  the  first  time  in  1901  to  Mr. 
Kavenstein.  As  will  be  remembered,  this  medal  is  to  be  given,  not 
annually,  but  as  oocasion  may  arise,  to  such  travellers  or  geographers 
as  may  be  regarded  as  entitled  to  special  recognition  for  the  value  of 
their  work.  It  thus  to  some  extent  takes  the  place  of  the  special 
medals  which  have  in  the  past  been  awarded  to  such  travellers  as 
Stanley  or  Nansen,  who  have  already  been  holders  of  the  ordinary 
medals,  but  whose  further  services  to  geography  havb  called  for  some 
additional  recognition  by  the  Society.  Dr.  Sven  Hedin  occupies  a 
similar  position,  having  received  the  Founder's  Medal  in  1898,  after  his 
return  from  his  first  great  expedition,  while  the  high  appreciation  in 
which  his  work  is  held  is  further  shown  by  the  fact  that  the  award  has 
probably  been  made  for  the  first  time  on  an  occasion  other  than  the 
Anniversary  Meeting  of  the  Society.  It  has  quickly  been  followed  by 
the  presentation  to  the  explorer,  during  his  visit  to  Edinburgh,  of  the 
special  **  Livingstone  *'  Medal  of  the  Scottish  Geographical  Society. 

EUROPE. 

The  Basin  of  the  Amo. — In  the  Rivista  Geogr,  Ital,,  June  and  July, 
1902,  Prof.  Oberti  treats  of  the  hjdrographical  history  of  the  Amo  basin.  After 
discussing  the  uncertain  morphology  of  earlier  geological  periods,  he  states  that 
in  Pliocene  times  the  Amo  did  not  exist,  but  that  the  lake  of  the  Mngello  was 
drained  through  the  lower  lake  of  Montevarchi  and  the  Val  d*Ambra  to  the  sea, 
while  a  lake  in  the  Casentino  valley  sent  its  waters  to  the  site  of  the  present  plain 
of  Arezzo,  and  thence  through  the  lagoon  of  the  Chiana  yalley  to  the  gulf  of 
Chiusi.  Towards  the  end  of  the  period  erogenic  movements  of  such  intensity 
occurred  as  to  define  the  present  morphology  of  the  basin.  The  land  rose  to  the 
south-east  and  sank  to  the  north-west,  while  a  fault  on  the  line  Florence-Signa 
drew  off  the  waters  of  the  lake  of  Mugello  and  Valdamo  to  the  west,  where  they 
reached  the  sea  beyond  Gascina.  The  waters  of  the  upper  Amo  basin,  no  longer 
finding  an  outlet  by  the  Yal  d*Ambra,  rose  till  they  poured  oat  into  the  Sieve. 
A  lake  of  no  great  size  remained  in  the  lowest  part  of  the  Casentino  valley, 
partly  separated  from  the  Amo  basin,  and  communicated  by  the  narrows  of  Chiani 
with  the  lacustrine  basin  of  the  Yal  di  Chiana,  the  waters  of  which,  joined  by 
those  of  the  lakes  of  Perugia,  Montepulciano,  and  Chiusi,  made  their  way  to  the 
Tiber.  The  narrows  of  Chiani  became  the  dividing  point  between  two  opposite 
tendencies — active  erosion  in  the  north  and  deposition  of  sediment  in  the  south — 
so  that  the  streams  on  the  northem  side  tended  more  and  more  towards  the  Amo, 
which  gradually  extended  its  basin  southwards.  Prof.  Oberti  gathers  from  various 
writers  the  history  of  this  southern  displacement,  and  mentions  the  engineering 
works  erected  to  clieck  it  in  the  seventeenth  and  eighteenth  centuries. 
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Settlements  in  the  Vetherlands. — A  series  of  interesting  articles  by 
Dr.  H.  Blink,  on  the  settlements  on  and  aronnd  the  Drente  plateau,  has  appeared  in 
tin  TijcUchrift  of  the  Royal  Dutch  Geographical  Society,  Deel  zyiii.  No.  5,  and 
Deel  xix.  Koa.  1,  4,  and  6.  Hitherto  the  history  of  settlement  in  Holland  from 
w  anthropogeographical  and  economical  standpoint  has  been  little  studied,  and 
Dr.  Blink  desires  to  fill  the  gap.  He  has  chosen  the  Drente  plateau  for  the  subject 
of  his  first  essay,  because  settlements  of  very  old  and  more  modem  types  occur 
ken  nde  by  side.  He  describes  the  old  German  colonies  on  the  edge  of  gently 
doping  hills  which  presented  good  ground  for  cultivation.  The  Tillages  were  built 
ia  irregalar  groups  of  houses  with  open  spaces  between  them.  In  the  fen  colonies, 
OS  the  other  hand,  the  houses  skirted  the  roads,  paths,  or  canals  in  long  rows. 
Dr.  Blink  describes  how  turf-cutting  and  cultivation  progressed  hand-in-hand  in 
the  Orooingen  fen  colonies,  and  how  the  development  of  the  peat  industry  led  to 
the  construction  of  canals  and  the  growth  of  shipping  as  the  peat  was  carried  to 
Bore  and  more  distant  markets ;  and  treats  of  the  manufactures  that  have  sprung 
sp  in  more  recent  times.  The  details  concerning  the  various  land  tenurep,  the 
houses  and'  the  mode  of  life  of  the  villagers,  the  systems  of  working  the  peat, 
etc,  combine  to  form  a  very  instructive  picture  of  past  times  in  Eastern  Holland. 

Vorih  Sweden  as  an  Agricultural  Country.— The  adaptability  of  the 

Borthem  part  of  Sweden  for  cultivation  has  been  keenly  debated,  and  very  opposite 
opinions  have  been  expressed ;  Bome  of  the  disputants  maintaining  that  the  natural 
eonditiovis  prohibit  any  great  development  of  agriculture,  while  others  dream  of 
eokmization  on  a  large  scale.    In  Ymer,  No.  3,  1902,  Prof.  Hogbom  sets  forth  the 
actual  conditions.     As  regards  climate,  he  points  out  that  North  Sweden  has  the 
ad?antage  of  Finland  in  that  the  night-frosts  are  more  severe  in  the  latter  country, 
where,  however,  the  agricultural  population  is  more  numerous.    If,  too,  the  crops 
obtained  in  Northern  Sweden  be  compared  with  those  of  Southern  Sweden,  it 
appears  that  the  yield  is  not  less  than  on  average  lands  further  south.    Prof.  Hogbom 
then  passes  in  review  the  physical  conditions  of  the  countty,  dividing  it  into  four 
regions — the  coast  and  fringing  belt  of  islets  and  rocks  (the  sJcdrgard) ;  the  region 
of  marine  clays  and  river  sediment;  the  region  of  moraines  and  bogs ;  the  highlands 
tod  lake  district.    Along  the  coast  and  skdrgard  the  finer  particles  have  been 
washed  away  by  the  sea  ss  the  land  has  risen,  and  this  process  is  still  going  on. 
Only  in  a  few  sheltered  spots  are  small  areas  of  available  soil  left  behind.    The 
Mcond  district  extends  inland  to  the  highest  level  reached  by  the  sea  after  the 
inland  ice  melted  away  and  the  morainic  deposits  were  left.    This  limit  varies  in 
diffmvnt  parts  from  650  to  900  feet  above  the  present  sea-level.    Here  the  sand, 
light  soil,  and  clay  washed  out  of  the  moraines  are  deposited  in  the  valleys  and 
low-lying  lands,  and  old  river  deltas  form  good  land  for  the  farmer.    This  is  the 
agricultural   land  of  the  country  par  excellence.    Adjoining  it  is  the  region  of 
nxffainic  accumulations  and  large  bogp,  where  the  material  of  the  moraines  covers 
most  of  the  surface  and  has  not  been  sorted  by  water,  so  that  the  ground  is  for  the 
most  part  encumbered  with  stones,  and  cannot  be  utilized,  though  the  chemical 
constitnents  of  the  soil  render  it  naturally  fertile.    The  bogp,  some  of  which  are 
6  or  7  miles  in  extent,  are,  and  might  be  more  extensively,  utilized  as  meadow- 
land.    In  the  region  of  the  highlands  and  ice-lake  sediment  the  valleys  are  often 
filled  with  fertile  soil  collected  by  lakes  and  streams,  and  cultivated  lands  aro 
fbond  as  high  as  1600  feet  above  sea-level.    These  are  especially  productive  where 
they  contain  lime  derived  from  the  Silurian  formation  of  central  Jamtland.    The 
elevation  and  climate  are  the  chief  obstacles  to  cultivation,  but  the  frosts  are  less 
wvere  than  might  be  expected.    Prof.  Hogbom  has  collected  statistics  showing  the 
growth  of  population  and  extension  of  agriculture,  etc.,  in  the  various  regions,  and 
exhibits  these  details  in  a  map  and  diagrams. 
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Lakes  of  the  Kostroma  Oovemment.— The  valley  of  the  river  Kostroma 
in  its  middle  and  lower  course  lies  230  to  390  feet  above  sea-level,  while  in  the 
source-regioa  at  Soligalich  the  normal  height  of  the  river  is  only  436  feet.  Its 
valley  is  abont  20  miles  broad  in  the  lower  part,  owing  to  the  combined  action  of 
the  Kostroma  and  Volga,  which  flows  ap  the  Kostroma  in  spring  to  a  distance 
of  40  miles,  checking  the  current  of  the  latter  and  causing  much  erosion  of  the 
bed-rock  and  deposition  of  alluvium.  At  the  present  time  the  spring  flood  does 
not  extend  to  the  limits  of  the  valley,  which  were  evidently  at  a  former  period, 
before  the  river-beds  were  cut  down  so  low,  the  banks  of  a  great  lake.  The  basin 
of  the  river  and  its  tributaries,  a  hilly  belt  that  slopes  south-eastwards  to  the 
Volga  from  the  boundary  of  the  Government,  is  now  studded  with  a  number  of 
small  lakes,  some  of  which  were  examined  by  M.  Grachef  in  1901.  In  the  neigh- 
bourhood of  the  lakes  in  the  Uzoksa  valley  the  villages  are  built  on  piles  3  feet 
6  inches  to  12  feet  high,  according  to  the  situation,  for  in  the  spring  large  tracts 
are  flooded,  and  these  villages  stand,  like  Venice,  in  the  midst  of  the  water, 
communication  being  possible  only  by  boats.  As  the  land  is  so  long  covered 
by  water,  the  only  crop  that  can  be  raised  is  hops.  The  hop-yards  extend  over 
large  areas,  yield  a  good  profit  to  the  inhabitants,  and  supply  the  chief  article  of 
trade.  The  chief  lakes  described  by  M.  Grachef  are  the  Velikoye,  Sloioskoye, 
and  Idolomskoye,  in  the  basin  of  the  Uzoksa  (or  Uzoka),  right-hand  tributary  of 
the  Kostroma;  and  the  Galich,  Chukhloma,  and  Gushcha,  drained  by  eastern 
tributaries  of  the  river.  The  largest  of  all  is  the  Galich,  with  an  area,  according 
to  Strelbitski,  of  29f  square  miles.  The  water  is  shallow,  the  greatest  depths 
occurring  along  furrows  which  seem  partly  to  form  continuations  of  the  beds  of 
the  streams  that  feed  the  lake,  partly  to  follow  the  line  of  the  banks.  At  high 
water  the  river  Beksa  flows  back  into  the  lake  and  raises  its  level.  The  lake  is 
frozen  over  from  about  November  7  to  May  7.  The  Gushcha  lake  slopes  down  to 
a  hollow  near  its  Dorthern  bank.  The  depth  of  sudden  change  of  temperature 
(Sprnngschicht)  is  at  26  to  30  feet  (temp.  38°  Fahr.);  in  shallower  places  the 
water  gradually  cools  (in  July)  from  76°  at  the  surface  to  4:49  at  the  bottom.  The 
water  of  the  Pokheyevskoye  lake,  which  has  a  bottom  of  firm  clay  and  bare  banks, 
is  peculiarly  transparent.  The  following  table  gives  the  dimeusions,  etc.,  of  some 
of  the  largest,  deepest  lakes : — 


Galioh  ... 

Ohukhloma 

Gnahcha 

Pokheyef 

Velikoye 

Idoloma 


Max.  length 

in  miles  and 

furlongs. 


10  5 

5  6 

0  2-6 

0  2 

1  5 
1  2 


Maximum 

breadth 

in  miles  and 

ftirloDgs. 


4  0 

4  8 

0  1-8 

0  1-8 

1  2 
0  4-5 


Maximum 

Mean 

depth  in 
feet. 

depth 

in  teet. 

14-8 

5-4 

14-8 

4-9 

68-2 

23 

62 

29-5 

6 

1 

— 

Transparency 
in  feet. 


Colour  in  the 

Ule-Forel 

scale. 


2-5 


1-6 
14-8 

4  toG-5 


20 
ICto  17 


Zemlevedeniyej  Nos.  2  and  3,  1902. 


ASIA. 


Kr.  C.  W.  Campbell's  Expedition  in  Mongolia.— Mr.  G.  W.  Campbell,  of 

H.M.  Consular  Sorvico  in  China,  who  first  became  known  to  geographers  for  his 
joamey  through  Kcrea  to  the  Ch'ang  Pai  Shan,  described  before  the  Society  in 
1892,  has  lately  returned  to  this  country  after  accomplishing  an  important  journey 
through  Eastern  Mongolia,  extending  in  all  to  about  2500  miles.  Parts  of  his 
route  have  probably  not  been  traversed  previously  by  Europeans,  while  he  appears 


THK  MONTHLY   RKOORD.  77 

to  be  the  first  EnglishmAii  (at  least,  who  has  given  any  account  of  his  journey)  to 
tiiTel  at  ail  in  Eastern  Mongolia  and  the  Kerulon  yalley.*  The  expedition  had 
been  planned  for  IdOO,  but  was  then  frustrated  by  the  Boxer  troubles.  The  start 
from  Peking  was  eventually  made  on  June  3, 1900.  Proceeding  via  Ealgan,  Mr. 
Gunpbell  reached  the  Aoguli  Nor,  and  then  made  a  tour  north  and  north-east 
tkrough  Ghaharia  by  an  unbeaten  track  to  Dolon  Nor,  visiting  the  old  Yuan 
c^iital,  Sbang-tu,  on  the  way.  He  then  visited  the  iDalai  Nor,  and  thence  went 
lortb  and  north-east  to  the  Khalka  river,  which  he  fallowed  for  some  days  to  the 
lorth  of  Buir  Nor,  afterwards  striking  across  to  the  Kerulon,  and  getting  a  view  of 
the  great  Dalai  Nor  from  a  hill  called  Bogdo-ul.  The  Kerulon  was  followed  to 
tiM  district  of  the  Tsetsen  Han,  overlord  of  the  Western  Kbalkas,  whence  Mr. 
Qnnpbell  strock  across  to  Urga,  which  he  reached  on  September  6.  From  Urga 
W  made  two  long  trips  and  one  short  excursion,  during  which  he  visited  the 
Ksntst  -mountains,  traced  the  Kerulon  to  one  of  its  sources,  and  finally  traversed 
the  Qrkhon  vaUey,  visiting  the  old  Turkish  monuments  brought  to  light  by 
Yadrintaeff  and  Badloff,  the  ruins  of  the  old  Uigur  capital,  Hara-balgas,  and  the 
oakbrated  monastery  of  Erdeni-tsu,  the  probable  site  of  the  ancient  Kara-koram. 
Oa  the  main  journey  to  Urga  he  was  accompanied  by  an  Indian  sub-surveyor  lent 
hj  the  Indian  Government,  who  executed  a  survey  with  the  plane-table,  while  Mr. 
Gimpbell  himself  made  a  series  of  barometrical  and  temperature  observations,  took 
ibiervationa  for  latitude  and  compass  variation,  and  put  together  a  fair  collection 
flf  planta.  It  is  interesting  to  compare  this  journey  with  that  of  the  old  Jesuit 
tnreUar  Gkr billon,  whose  journeys  led,  broadly  speaking,  over  much  the  tame 
ground  in  the  seventeenth  century. 

Minerala  and  Kining  in  Korea. — So  much  has  been  written  on  the  subject 

of  the  mineral  resources  of  Korea,  that  the  report  of  the  British  Consul  at  Chemulpo 
with  regard  to  the  question  will  be  read  with  intere&t.  The  American  gold-mining 
ooQceaaion  at  Wonsan  employs  over  four  thousand  Korean  labourers,  works  five 
mines,  and  has  exported  gold  to  the  value  of  £150^000  during  the  past  year.  A 
British  company  has  commenced  work  on  a  powerful  vein  of  pyrrhotine  carrying 
copper  for  a  width  of  13  feet,  and  have  also  discovered  seams  of  coal  of  a  highly 
nthracitic  character. 

The  Kirghiz  Steppe  in  the  Semipalatinik  Oovernment— In  l8Ub  and 

1890  M.  Tikhonovich,  with  three  companions,  investigated  the  Kirghiz  Stepi^ 
vith  the  object  of  ascertaining  the  general  condition  of  the  water-supply  and  the 
capabilitiee  of  the  soil  for  cultivation.  His  journeys  extended  over  some  44,000 
iqaare  miles,  between  48®  and  ^S""  40'  N.  lat.  and  75®  and  81®  £.  long.  The 
iteppe  is  in  general  a  plain,  the  highest  point,  in  lat.  51°  30 ,  having  an  absolute 
elevation  of  only  650  feet,  while  the  Irtish  sinks  from  a  height  of  only  423  feet 
at  Pavlodar  to  143  feet  at  Omsk,  after  a  course  of  260  miles.  In  the  south  a 
ring  of  mountains,  culminating  in  the  Kizil-ra  (the  Kizil-tash  of  Semenof), 
5060  feet  high,  forms  the  watersheds  between  the  Irtish  and  the  Balkash  lake  and 
between  the  Irtish  and  Ishim.  On  the  Balkash  slope  there  are  numerous  streams, 
bat  hardly  any  lakes ;  in  the  elevated  country  there  are  lakes  fairly  well  supplied 
vith  water  by  streams ;  and  in  the  steppe  lakes  are  numerous,  while  almost  the 
only  river  is  the  Irtish.  In  the  Barjanauly  and  Ksrkarali  mountains  some  of  the 
lakes  are  of  tectonic  origin,  being  connected  with  the  strike  of  the  folds  and  the 
dope  north-north-westwards,  in  which  direction  the  sea  of  early  Tertiary  times 


^  Mr.  T.  W.  Atkinson's  furthest  point  in  this  direction  seems  to  have  been 
KirebiDsk,in  the  valley  of  the  Argun,  but  it  ia  not  easy  to  separate  the  descriptioDH  in 
bis  work  which  are  based  on  his  own  travels  from  those  derived  from  liuasian  ifvorks. 
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receded.  Other  ogentu,  chieQy  eolian,  jjLiyed  unly  a  uecoDdory  part  in  tbur  ; 
formation.  Olhei'  laken,  ae  the  Kura-aor  (a  aor  m  a  iake  which  dries  up  Id 
liummor)  and  Balikti-kul,  are  due  rnChsr  tu  the  actiuD  of  the  wind  ou  loone 
depijiiits,  maQf  of  Ifaem  lying  ici  coal-beariag  strata  of  little  conaigtencj.  There  are 
fcigiu,  however,  that  water-troaion  was  formerly  more  active  in  this  regiou,  anil 
{HiBsihly  hag  aSBiBted  io  the  excavation  of  the  Kara-sor.  The  remaining  lakes  may 
\k  divided  into  old  lakes  of  the  pricaeval  btoppe,  old  lakes  of  the  old  coast  belr, 
and  lakes  formed  in  ibe  Posl-Flioceiie  period.  The  Srst  are  connected  with  a 
negative  displacement  of  the  coast-line  in  the  Oligooene  period,  the  second  with 
abruidon  during  the  early  Tertiary  tranBgression,  and  the  third  are  the  result  of 
the  lorel  surface  of  the  steppe.  The  last  are  fresh  or  only  slightly  brackish,  and 
lie  at  a  higher  level  than  the  salt  Ukos  in  hasins  of  OHgocene  clays.  The  tectonic 
basins  in  the  mountains  are  fairly  supplied  by  streams.  lo  general  the  lakes  are 
di»appearing,  but  this  does  not  provu  that  the  whole  regioD  is  drying  up.  .  Besides 
common  salt,  thf  waters  of  the  lakes  contain  potassium  o.vlde,  chloride,  and 
sulphato,  calcium  sul^ihate,  magnesia,  tuHgDeetiim  chloride,  alum,  etc. 

Ttie  Foonding  of  Fort  St.  GflOTge,  Uadrai-— Mr.  William  Fost«r,  whow 
prtvious  contributions  to  our  knowledge  of  the  early  trading  operationB  of  the 
Enghsh  in  India  are  well  known,  has  placed  students  under  a  freiib  obligation 
by  the  publication  of  extracts  from  early  documents  relating  tu  the  founding 
of  Fort  St.  George,  which  have  hitherto  been  hidden  away  in  the  India  Office 
records.  As  Mr.  Foster  [loints  out  in  his  preface,  the  history  of  Madras  and  its 
fortress  has  been  dealt  with  by  many  historians,  but  the  records  to  which  these 
have  had  access  have  been  limited  to  those  available  In  tho  city  itself,  which 
ouinmence  only  in  lUTO.  The  present  selections,  many  of  them  taken  from  the 
important  collection  of  "  original  correspondence  "  preserved  at  the  India  Office, 
lake  us  back  lo  the  Erst  osEablishmeut  of  the  settlement  and  ite  history  under 
Hindu  nils,  and  therefore  supplies  a  hitherto  missing  chapter  of  great  internst. 
Mr.  Foster  weaves  bis  extracts  with  much  skill  into  a  connected  narrative,  allow- 
ing the  old  writoro  to  tell  the  story  in  their  own  words  where  possible,  but  supply- 
ing the  Ditcessary  connecting  links  and  cluoidatioDB,  sometimes  gathered  from 
cuntem|)orary  Dutch  records.  Bsfore  the  founding  of  Fort  St.  George,  the  Knglish 
had  been  established  at  Klasulipatam,  where  they  were  subject  to  the  exactions  of 
the  Mohammedan  rulers  of  Uolconda  unii  their  satellites,  and  were  placed  at  a 
great  disadvantage  as  compared  with  the  Dutch,  who  had  a  settlement  at  Pulical, 
Mime  'JOO  miles  to  the  south,  under  tho  milder  a<lmiuistratlon  of  the  Hindu  king 
or  Vijayunagar.  In  lB2(i  they  obtained  a  grant  of  laud  at  Arm^on,  a  little  north 
of  Pulicat;  but  the  conditions  here  too  were  unfavourable,  and  the  English  factors 
were  ready  to  seize  any  opening  for  the  establishment  of  a  post  still  further  south. 
The  desired  opportunity  was  afforded  by  the  overtures  made  by  the  Naik  of  the 
district  round  Madraapatam,  as  the  silo  of  the  future  city  was  then  called.  In  the 
negotiations  with  the  Naik,  as  also  in  the  actual  founding  of  the  fort  (1&40), 
tho  details  of  which  are  fully  elucidated  by  Mr,  Foster's  extracts,  Francis  Day 
jilayod  a  prominent  part,  showing  much  de ten ui nation  and  initiative,  though  ill 
supported  by  his  superiors.  Much  of  the  responsibility  was,  however,  shared  by 
Andrew  Cogan,  to  whom,  Mr.  Foster  thinks,  sufficient  credit  has  not  hitherto 
been  given  for  his  part  in  the  undertaking.  Several  misstatements  which  have 
obtained  currency  with  regard  to  the  founding  of  the  settlement  are  aho  corrected. 
Thus  Mr.  Foster  shows  that  the  original  grant  by  the  king  of  Vijayaaagar  was 
not  made  by  Sri  Kanga  III.,  as  is  usually  stated,  for  he  had  not  then  come  to  the 
throne ;  also  that  it  did  not  band  over  a  district  5  miles  long  by  1  mile  wide, 
for  in  1645  the  English  ajipcar  to  have  possessed  only  Fort  St.  George  and  i 
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ieunediato  vioinity.  The  original  name  given  to  the  settlement  was  Ciienna- 
ptpatam,  after  the  father  of  the  Naik,  whence  comes  the  present  native  name 
of  Xadns — ChebnapataoL  But  the  old  name  held  its  own  >vith  the  factors.  The 
fint  instance  of  the  abbreviated  form  occurs  in  1612  (as  Maddaras) ;  but  as  in  the 
flriginal  the  w(Mrd  cornea  at  the  end  of  the  line,  and  has  a  mark  of  contraction  over 
%  we  cannot  infer  that  this  form  had  yet  become  general. 

Pavim  laland. — Miss  Baisin,  D.8a,  describes  Perim  in  a  paper  on  the  geology 
of  Perim  island  io  the  Geological  Magazine  (May,  1902).  It  is  about  3  miles 
)oog.  And  H  mile  distant  from  the  mainland  on  the  east,  and  9  to  10  miles  on  the 
vest.  It  riieB  in  a  horseshoe  shape,  open  to  the  south,  out  of  a  shallow  sea,  the 
»4it]iom  line  curving  into  the  harbour.  Low  pluns,  evidently  raised  beaches, 
loder  12  feet  above  the  sea-level,  form  about  half  the  island,  and  the  hills  above 
this  plain  rise  to  249  feet.  The  foundation  rocks  of  the  island  are  volcanic, 
ehisfly  basalt  and  volcanic  tufis.  The  surface,  to  a  depth  of  about  7  feet,  consists 
of  insular  lava  blocks  embedded  in  whitish  calcareous  sand  or  mud.  The  horse- 
Ao&  shape  is  no  evidence  of  the  island  having  bean  part  of  a  crater-rim,  but  its 
present  form  is  due  to  denudation  and  oscillations  of  level  acting  on  an  island 
boilt  np  of  volcanic  masses  (which  lie  roughly  horizontally)  within  a  shallow 
ooral-bearing  sea. 

AFRICA. 

Opening  of  the  Great  Nile  Dam. — ^The  last  stone  of  the  great  Nile  daui  at 
ijBoan,  one  of  the  greatest  works  of  the  kind  the  world  has  ever  seen,  was  laid  by 
H.R.^.  the  Duchess  of  Gonnaught  in  December,  an  undertaking  fraught  with 
nsolts  of  the  greatest  importance  for  the  future  prosperity  of  Egypt  being  thus 
Ixwight  to  a  successful  conclusion.  The  whole  work  has  been  completed  in  little 
more  than  four  years,  the  contract  (which  allowed  five  years  for  the  execution  of 
the  work)  having  been  entered  into  by  Messrs.  John  Aird  &  Co.  in  February, 

1898,  while  the  first  stone  was  laid  by  the  Duke  of  Connaught  on  February  12, 

1899.  The  magnitude  of  the  task,  and  the  energy  displayed  by  the  contractors  iu 
its  execution,  may  be  judged,  however,  by  the  fact  that  at  times  as  many  as  li3,000 
men  were  employed  at  once,  either  at  the  great  dam  itself  or  the  kubsidiary  barrage 
it  Aoiut.  Of  these  the  greater  number  were  Fellahin,  who  proved  excellent  workers, 
while  of  the  remainder  the  bulk  was  composed  of  skilled  Italian  masons,  whose 
numbers  sometimes  amounted  to  2000.  The  history  and  prospective  advantages  of 
the  ondertaking  are  clearly  sketched  by  Sir  W.  WillcockE — the  engineer  by  whom 
the  original  plans  were  drawn  up  at  the  instance  of  Sir  W.  Garstin — in  his  work 
pablished  in  1901,  under  the  title, '  The  Nile  Beservoir  Dam  at  Assudn  and  After/ 
which  also  gives  plans  and  sections  of  the  dam.  Sir  W.  Willcocks  points  out  the 
special  featurei  which  give  to  the  Nile  dam  a  totally  novel  character,  and  which, 
in  his  opinion,  will  cause  it  to  mark  an  epoch  in  dam-building,  not  only  for  irriga- 
tion purposes,  but  for  the  control  of  mighty  rivers  in  flood  with  no  l.-ss  surety  than 
they  have  hitherto  been  controlled  at  periods  of  low  water.  As  built,  the  dam 
ftdlows  a  straight  line  across  the  bed  of  the  river  at  the  first  cataract,  in  the  place 
of  the  carved  line  originally  chosen  by  Sir  W.  Willcocks  with  a  view  to  obtaining 
the  soundest  rock-foundation.  Originally  it  was  proi)osed  that  the  height  of  the  dam 
should  be  100  feet  above  the  zero  of  the  Assuan  gauge,  but  in  deference  to  protests 
against  the  periodic  submergence  of  the  PhilsEi  temple  (though  in  Sir  W.  Willcocks* 
opinion  this  would  cause  no  greater  damage  than  the  partial  submergence  which 
will  now  take  place),  the  height  was  subsequently  lowered  by  26  feet.  The  storage 
capacity  has  thus  been  reduced  from  85  to  35  milliards  of  cubic  feet,  though  the 
dam  is  said  to  be  strong  enough  to  hold  up  70  milliards,  and  it  would  ba  quite 
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possible  to  increase  the  height  at  a  future  date  to  93  feet  above  the  zero  of  the  gauge. 
Even  as  made,  the  reservoir  will  contain  over  one  thousand  million  tons  of  water, 
while,  according  to  Sir  Benjamin  Baker,  the  volume  of  water  issuing  from  it  during 
the  summer  months,  when  the  needs  of  the  cultivators  are  greatest^  will  be  equiva- 
lent to  a  river  double  the  size  of  the  lliames  in  mean  annual  flood  condition.  The 
results  to  be  expected  from  the  completion  of  the  present  scheme  may  be  judged 
from  the  following  facts.  For  the  complete  development  of  its  6,250|000  acres  of 
cultivable  land,  three-fourths  of  which  depend  entirely  on  perennial  (as  opposed  to 
basin)  irrigation,  Egypt  has  been  shown  to  need  30,000  cubic  feet  of  water  per 
second  of  summer  supply.  Of  this^  in  poor  years,  the  Nile  supplies  only  some 
8000  cubic  feet,  leaving  22,000  to  be  supplied  by  reservoirs.  A  discharge  of  this 
amount  for  seventy-five  days  is  reckoned  as  representing  150  milliards  of  cubic  feet 
of  water,  70  milliards  of  which,  or  about  half,  would  be  supplied  by  the  Assuan 
reservoir  if  the  height  of  the  dam  were  raised.  The  new  supply  thus  available  for 
the  three  summer  months  would,  therefore,  be  considerably  greater  than  the  ordi- 
nary discharge  of  the  Nile  in  a  poor  year.  The  Assuan  dam  may  be  considered  as 
the  first  step  in  a  still  vaster  storage  system,  by  which  the  whole  needs  of  Egypt 
will  ultimately  be  supplied,  whether  by  the  utilization  of  Lake  Tsana  or  of  the 
great  Equatorial  lakes. 

The  Da  Bonrg  Expedition  in  East  Africa.— In  the  Journal  for  August, 

1902,  we  reproduced  from  La  Geographie  some  particulars  of  the  French  Expe- 
dition under  the  Vicomte  du  Bourg  de  Bozas,  which  had  traversed  the  Somali  and 
Galla  countries,  and  was  then  making  its  way  west  through  the  region  between 
Lake  Rudolf  and  the  Nile.  Dr.  A.  D.  Milne  writes  to  us  from  Nimule,  a  station 
of  the  Uganda  Protectorate  on  the  upper  Nile,  announcing  the  arrival  of  M.  du 
Boorg's  expedition  at  that  place  on  September  9  last.  It  had  left  Adis  Abbaba, 
on  the  second  stage  of  the  journey,  on  March  4,  1902,  and  proceeded,  apparently 
by  the  valley  of  the  Omo,  towards  the  north  end  of  Lake  Rudolf,  in  the  neigh- 
bourhood of  which  the  routes  of  Dr.  Donaldson  Smith  and  Majors  Austin  and 
Bright  were  crossed.  For  the  first  half  of  the  way  the  tribes  were  mainly  hostile, 
but,  by  the  exercise  of  tact,  fighting  was  almost  entirely  avoided.  On  reaching 
the  district  of  the  Jalli,  a  section  of  the  Langu,  M.  du  Bourg  was  informed  that 
there  were  '* Turks"  at  Dufile,  news  of  the  re-occupation  of  the  Nile  province 
having  therefore  reached  them.  They  also  knew  of  Khartum  and  Mombasa,  could 
speak  the  Nile  Arabic,  and  wore  cottons  from  Zanzibar.  Dr.  Milne  suggests  that 
they  must  be  a  remnant  of  Emin  Pasha^s  mutineers,  who  were  also  encountered 
by  the  Macdonald  Expedition.  They  live  170  miles  west  of  Nimule.  The 
scientific  material  obtained  by  the  expedition  includes  a  large  number  of  zoological 
specimens,  anthropological  measurements,  photographs,  linguistic  notes,  etc.  An 
important  discovery  of  fossil  remains  was  made  on  the  right  bank  of  the  Oma 
They  were  identified  by  Dr.  Brumpt,  the  zoologist  of  the  party,  who  found  many 
large  fish;  two  species  of  crocodile;  two  of  elephant  (one  probably  a  good  de^ 
larger  than  the  existing  species,  the  other  quite  a  pigmy,  not  more  than  a  metre  in 
height);  three  different  species  of  Equidos,  probably  zebra;  many  hippos;  five 
kinds  of  pig ;  and  eighteen  specimens  of  antelope.  Flint  chippings,  dating  from 
pre-historic  times,  were  also  discovered.  M.  du  Bourg  is  continuing  his  journey 
westward  by  the  Congo  route,  and  hopes  to  reach  Paris  by  the  beginning  of  April. 
First  Ascent  of  Mount  Mem.— The  great  peak  which  rises  from  the  Masai 
steppe  to  the  west  of  Kilimanjaro  was  ascended  in  November,  1901,  by  Dr.  XJhlig 
and  Lieut.  Schieritz,  the  former  a  meteorologist  from  Dar-es-Salaam,  the  latter,  who 
has  since  succumbed  to  typhoid  fever  at  that  place,  at  the  time  the  officer  in  charge 
of  the  German  station  at  Great  Arusba.     Lieut.  Schieritz^s  notes  on  the  mountain 
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tojpiUier  with  reproductions  of  hU  photographB,  which  give  an  excellent  idea  of  the 
phjBcal  character  «.f  Mount  Mem,  are  printed  in  No.  6  of  the  last  volume  of 
Milt  (toI.  82y  1902),  accompanied  by  explanatory  remarks  by  Herr  Brix  Fdrster. 
In  WAS  diaoorered  by  Rebmann  in  18i8,  bnt  though  its  imposing  outline  has 
iilffiiiCMl  many  traTellerp,  few  have  actually  reached  its  foot,*  and  only  three 
ffipDal  pictures  of  it  appear  to  haye  been  published.  It  is,  as  is  well  known,  the 
wood  highest  mountain  in  German  East  Africa,  and  the  more  restricted  base 
Hn  which  it  rises,  and  the  consequently  greater  steepness  of  its  side,  make  it, 
iiiome  ways,  a  more  striking  object  than  Kilimanjaro.  Lieut.  Sohierita's  photo, 
pphs  show  the  mountain  as  viewed  from  the  north  (from  which  side  no  picture 
U  pffcriously  been  taken),  as  well  as  from  the  south,  south-east,  and  east,  while 
M^er  yiew  shows  the  spur  running  out  from  the  main  mass  to  the  north-west. 
IW  view  from  the  east  gives  a  good  idea  of  the  form  of  the  crater,  which,  aocord- 
og  to  Lieut.  Schieritz,  is  breached  on  the  north-east,  and  here  gives  passage  to 
ttrauDS  strongly  impregnated  with  natron.  There  is  a  smaller  crater  within  the 
■tin  one.  The  ascent  was  made  from  Great  Arushs,  through  the  district  of  Meru, 
tJMsarfiice  of  which  is  composed  of  green  hills — in  part  the  spurs  of  tbe  great 
Montain.  Thence  the  way  leads  through  the  zone  of  forest,  across  a  comer  of  tho 
istriet  of  Ngongongara,  until  it  emerges  into  more  open  country,  from  which  a 
Im  view  of  the  crater  is  obtained.  The  forest  zone  is  narrower  than  on  Eiliman- 
po^  and  the  succeeding  zone  of  bambooe,  which  embraces  most  of  the  foothills  in 
Ae  sooth  (about  6500  feet),  ceases  where  the  actaal  peak  of  Mem  is  reached.  The 
■M  of  tree-heaths,  which  has  unfortunately  been  devastated  by  fire,  reaches  to 
iboat  13,000  feet,  the  highest  point  being  estimated  at  about  15,700  feet.  No 
tnee  of  snow  seems  to  have  been  met  with,  although  tbe  travellers  are  said  to  have 
nsobad  a  point  about  15,400  feet  above  the  ses.  Herr  Fdrster  remarks  that  the 
foleanic  character  of  the  mountain  was  first  recognized  by  von  Hohnel,  but  this 
is  scarcely  correct,  as  Thomson,  in  1885,  spoke  of  it  as  the  "  wonderful  volcanic 
eoM  of  Mem  "  (*  Through  Masai-land,'  p.  143). 

Iha  OeologJ  of  Cape  Colony.— The  Annual  Report  of  the  Cape  of  Good 
Hope  (Ecological  Commission  for  1900  (Capetown,  1901)  has  just  come  to  hand. 
Us  area  surveyed  mainly  lay  in  the  west  of  the  High  Veld  in  the  divisions  of  Cal- 
Tiaia,  Van  Bhyns  Dorp,  and  Clanwilliam.  (1)  Ex  Africa  semper  aliquid  novi. 
Is  Ospe  Colony,  above  the  Namaqua  schists,  are  the  ancient  Malmesbury  beds  of 
the  sofuth-west,  and  nnconformably  above  these  lies  the  Table  mountain  sandstone. 
A  new  series  of  beds  of  slates,  sandstones,  and  conglomerates,  differing  in  character 
fnni  the  Malmesbury  beds,  has  been  found  overlying  them  and  underneath  the 
TaUe  mountain  sandstones  in  the  Van  Rhyn^s  Dorp  division,  and  to  them, 
tsBporarily  at  least,  the  name  Ibiquas  series  has  been  given.  Ripple-marks  and 
udmal  tracks  have  been  found  in  the  Ibiquas  sandstone,  and  these,  with  the 
aditarj  exception  of  a  piece  of  quartzite  with  worm-tubes  from  the  Table  moun- 
tiin  sandstone,  are  the  only  fossil  forms  known  in  rocks  older  than  the  Bokkeveld 
Ms  which  lie  above  the  latter.  The  Ibiquas  conglomerate,  which  contains  granite 
Wddsrsy  may  be  contemporaneous  with  the  Cango  conglomerate,  bnt  Dr.  Corstor. 
phisa  urges  caution  in  generslizing  about  South  African  geology.  (2)  A  glacial 
deposit  has  been  found  interbedded  in  the  Table  mountaio  sandstone  at  Pakhuis 
piss,  and  the  director  has  no  hesitation  in  adopting  his  assistants'  coDclusion  that 
the  facially  marked  stones  have  been  deposited  contemporaneously  in  these  sand- 
iU>neS|  and  so  are  probably  of  early  Devonian  age,  and  not  a  portion  of  the  Dwyka 


^  The  first  attempted  ascent  was  that  of  Teleki  and  von  Hdhncl  in  1887,  bnt  there 
tiiTelleTB  only  reached  an  altitude  of  4000  feet  on  tho  Bnutli-eastorn  foot-hills. 
No.  I.— JanuaRV,  1903.]  O 
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ooDgloraerate  foldeii  iato  a,D  anomalous  posUioo.  The  elev&iion  of  the  HalmeabutT^ 
beda  probabl;  fonuBil  tlie  laud  vboae  denudaCian  produced  the  material  for  the 
Table  mountaia  quartzite,  and  from  cbis  land  surface  the  ice-ecratcbed  stones  roaj 
have  been  carried.  "  I'be  fact  is  noteworthy  that  glacial  action  should  have  plajed 
a  coDspicuous  part  od  each  of  the  two  moat  ancient  land  areas"  revealed  at  the 
Cape.  (3)  The  cbaoge  from  the  southern  conformity  to  the  northern  unconformity, 
beiie<ith  the  Dwyka  conglomerate  (aoe  GeographiaU  Joutiiul,  December,  10O2, 
p.  631),  has  been  traced  northwards  from  the  Ceres  division,  although,  owing  to 
difficulties  of  transport,  the  actual  spot  where  the  unoomformity  begins  was  not 
visited.  (4)  In  the  area  surveyed,  unlike  the  region  farther  south,  basic  dykes 
and  sheets  have  been  exposed  in  Qearly  all  the  older  Eerics,  and  are  of  the  same 
type  as  those  intrusive  in  the  younger  rocks  of  the  Central  Karros. 

Secliae  of  Uoiambiqae-— The  serious  condition  of  Mozambiqne,  especially 
so  far  as  regards  its  commerce,  is  alluded  to  at  considerable  length  in  the  recently 
published  consular  report.  In  the  island  of  Mozambique  itself  great  stagnation 
prevails,  and  signs  of  conimorcial  decay  are  everywhere  manifest.  The  exports  of 
last  year  are  little  more  tlian  one-third  of  those  of  the  preceding  year ;  two  of  the 
most  important  European  trading  houses  have  withdrawn,  and  even  the  Brilish 
Indian  merchants  find  it  almost  impossible  to  exist.  The  causes  of  this  decadence 
are  said  to  be  various,  hut  foremost  among  them  is  the  disturbed  condition  of  the 
country,  which  is  absolutely  closed  to  commerce  inland,  even  to  within  a  distance 
of  10  miles  of  the  coast.  There  has  lately  been  a  considenbly  diminished  rainfall, 
and  the  resultant  drought  has  caused  widespread  famine  on  the  msinkud.  More- 
over, the  country  has  been  visited  several  times  by  immense  flights  of  locusts, 
which  have  done  incalculable  damage  to  the  cereals  and  the  palms.  Firm  repres- 
sion of  the  rebels  in  the  interior,  and  a  more  liberal  customs  tariff,  which  at  present 
weighs  heavily  on  the  trader,  are,  it  is  insisted,  absolutely  necessary  before 
Mozambique  can  hope  to  regain  her  prosperity. 

Climate  of  the  Seyohelles.— From  the  recent  report  on  the  Seychelles 
islands,  issued  by  the  Colonial  Office,  it  appears  that  the  year  1901  was  distinctly 
cooler  throughout  than  the  preceding  yenr.  A  mean  temperature  of  T8-4S  was 
noted,  as  against  70'58  in  1900,  and  a  minimum  of  68'4  was  recorded — a 
temperature  apparently  lower  than  any  recorded  in  the  past  six  years.  The 
coolest,  driest,  and  healthiest  months  are  from  June  to  October.  February  ia  the 
wettest  month,  with  a  rainfall  last  year  of  16  inches ;  August  the  driest,  with  1-33 
inch.  The  total  rainfall  amounted  to  102'2e  inches;  it  fell  on  162  days.  July, 
AugUHt,  and  September  show  the  highest  record  for  wind,  the  average  force  being 
from  ^-5  to  14'2  miles  [>or  hour ;  but  the  islands  are  all  situated  outside  the 
hurricane  region. 

AHEBICA. 

The  Lowlandi  of  South-EftStern  Uiiionri.— The  physical  history  of  the 
lowlands  which  occupy  the  south-eaat  corner  of  the  state  of  Missouri  has  attracted 
a  good  deal  of  attention,  owing  to  the  difficulty  which  has  been  felt  in  accounting 
for  their  origin.  The  fact  that  the  topographical  features  of  the  district  have 
never  been  thoroughly  mapped  has  hitherto  made  it  difficult  to  obtain  the  accurate 
basis  of  fa^t  on  which  to  build  a  satisfactory  explanation,  and  such  suggestions  as 
have  been  made  have  been  largely  of  the  nature  of  guessts.  Prof.  Marhut,  of  the 
Missouri  Geological  Survey,  ha^  for  some  time  devoted  his  attention  to  the  subject, 
and  has,  with  the  help  of  assistants,  made  a  careful  study  of  the  ground,  which  has 
enabled  him  to  ofler  a  detailed  explanation  of  the  whole  history  of  the  phenomena 
{Univm-iitg  o/ Missouri  Studiet,  vol.  i.  No.  3,  1902).  In  the  first  part  of  the  paper 
he  carefully  dearrihea  the  present  surface  features  and  geology  of  the  region,  whioH 
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of  belts  of  lowland,  enclosiDg  belts  and  isolated  areas  of  npland,  sloping 
tfBTply  to  tbe  flat-lands  wbioh  surround  them.  The  peculiarity  of  the  lowlands  is 
ikt  Uiey  are  not  followed  continuoosly  by  any  stream,  or  even  crof  sed  by  streams 
kfe  enough  to  be  considered  the  cause  of  their  origin.  From  the  first  settlement 
of  the  region  the  inhabitants  have  been  struck  by  these  facts,  and  have  sought  to 
aooooDt  f<^  the  lowland  belts  either  as  old  Yalleys  of  the  Mississippi,  or  as  due  to  a 
nking  of  the  ground  during  the  earthquakes  of  1811  and  1812.  Of  scientific 
jhsBTTcrn  Dr.  Bk«nner  had  accepted  the  popular  view  which  attributed  them  to  the 
ifltkm  of  the  Mississippi,  but  without  showing  how  this  was  exercised ;  while  Mr. 
Om  plaoed  the  erosion  of  one  of  the  principal  belts  of  lowland  in  Tertiary  times, 
More  the  deposition  of  the  Tertiary  sands  and  gravels  and  of  the  loess  of  this 
11^^.  Thia  is  shoWn  by  Mr.  Marbut's  examination  of  the  country  to  be  quite  un- 
Inebley  the  loesa,  gravel,  sand,  and  clay  having  been  all  alike  cut  by  the  force  which 
«oded  tbe  lowland.  A  previous  explanation  of  his  own,  according  to  which  the 
oam  lowland  belt  lay  along  the  border  between  an  old  coastal  plain  on  the  one 
hmd  and  the  PalsKOoic  highlands  on  the  other,  the  principal  ridge  being  regarded 
as  a  euesUij  is  equally  untenable.  In  putting  forward  his  present  explanatioo,  Mr. 
Marbot  shows  that  the  lowlands  have  been  formed  neither  by  subsequent  erosion 
OB  the  part  of  small  tributaries  of  the  larger  streamp,  nor  by  subsidence  between  faults, 
sad  that  the  only  explanation  left  is  that  they  were  eroded  by  rivers  snd  creeks 
ildeh  have  since  abuidoned  their  valleys,  positive  evidence  for  which  view  is,  he 
bids,  abundant  and  conclusive.  All  the  formations  except  the  alluvium  having 
hm  eroded  by  the  streams  to  whose  action  the  lowlands  are  due,  the  latter  are 
diown  to  be  younger  than  the  loess.  The  valleys  were  eroded  much  deeper  than 
at  preeent,  and  afterwards  filled  by  the  deposition  of  alluvium,  probably  du)ing  the 
neond  glacial  epoch.  The  two  main  lowlands  are  shown  to  have  been  eroded  by 
ths  Misaiasippi  and  Ohio  respectively,  the  blufls  of  each  being  continuous  with  those 
of  the  respective  river-valleys  above  where  they  occur.  The  various  stages  of  river- 
eipture  by  which  the  Mississippi  has  twice  been  diverted  from  its  former  course, 
n  u  to  invade  the  origioal  valley  of  the  Ohio,  are  clearly  traced  by  the  writer 
vho  points  out  also  the  pre-existing  conditions  which  favoured  such  diversion. 
Leaser  river-captures  have  also  taken  place,  and  in  this  way  the  formation  of  the 
■mor  lowlands  can  likewise  be  explained.  The  study  is  fully  illustrated  by  maps, 
ad  forma  an  excellent  illustration  of  the  action  of  processes  by  which  existing 
nrlaoe  features  are  brought  about. 

The  Carihl  of  Dominioa. — A  special  Report  on  the  Garibs  has  lately  been 
fomished  to  the  Colonial  Office  by  Mr.  H.  Uesketh  Bell,  the  administrator  of  Dominica 
iihod.  It  gives  an  outline  of  the  history  of  these  people  who,  in  the  time  of  Columbus, 
were  found  in  possession  of  the  smaller  islands  from  St.  Thomas  to  Tobsgo,  while 
the  mild  and  timid  Arawaks  inhabited  Cuba,  San  Domic  go,  Jamaica,  and  tbe  other 
large  islands.  The  Caribs  could  not  have  been  long  in  the  Archipelago  before  the 
adTent  of  the  Europeans,  for  their  settlements  were  still  small  and  scattered. 
Tbeir  chief  strongholds  were  Trinidad,  Santa  Cruz,  Guadeloupe,  Martinique,  and 
Dominica,  and  in  the  beginning  of  the  seventeenth  century  they  remained  masters 
of  the  latter  three  only,  the  English,  French,  and  Spanish  alike  carrying  on  a  war 
of  extermination  against  them.  During  a  great  part  of  the  seventeenth  century, 
thdr  raids  and  incursions  were  of  slmost  annual  occurrence,  and  were,  moreover, 
Qsnally  successful,  even  the  governors  being  on  more  than  one  occasion  carried  ofif 
Qrmuidered*  In  1748  Dominica  was  set  apart  as  a  neutral  island  for  the  Caribs, 
bat  it  did  not  long  remain  so,  for  6fteen  years  later  it  was  definitely  assigned  to 
ibe  British,  and  the  small  area  of  232  acres  allotted  as  a  Carib  reserve.  In  1791 
tUfls  people  were  reported  to  consist  of  not  more  than  twenty  or  thirty  families, 
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anil  their  tasto  for  bumnn  flesh  hail  probably  disappeared.  Their  numbers  httve 
since  appaieatly  undergouo  no  alteration,  about  four  hundred  claiming  to  be  Caribe 
ia  the  reserve.  Of  these,  however,  Mr.  Bell  thinks  that  not  more  tban  a  hundred 
and  twenty  are  of  pure  blood.  They  are  undoubtedly  the  last  survivors  of  their 
race  in  the  West  Indies,  for  the  eo-caJled  Cariba  of  St.  Vincent  are  much  more  skin 
lo  Negroe.",  miscegenation  between  Negro  and  Caiib  having  occurred  centuries  ago 
on  that  island  where,  so  far  back  as  1700,  they  were  known  as  "  Black  Caribs  "  in 
contradistinction  to  the  "  Bed  Caribs  "  of  Domioica  and  Guadeloupe,  Mr.  Bell 
says,  curiously  enough,  that  "  the  (Jarib  type,  even  in  the  remnant  which  survives 
to^y,  shows  an  unmistakably  Mongolian  character,  and  it  would  be  hard  to  dia- 
tingnieh  a  Carib  infant  from  a  OhiDese  or  Tartar  child."  The  children  have  ex- 
tremely bright  and  intelligent  expr^slons,  and  show  considerable  ability.  Tfac 
hair  is  descrilied  as  being  very  straight,  rather  coarse,  and  of  a  beautiful  blue-black 
colour;  the  complexion  varied  from  brown  to  pinkish-yellow.  The  Carib  language 
is  practically  extinct.  Mr.  Bell  says,  with  regard  to  the  pronunciation  of  the  name, 
that  the  people  themselves  all  pronounce  it  as  if  spelt  "Cribe,"  rhyming  with 
scribe.  The  Caribs  are  still  famous  for  their  canoes  and  their  waterproof  baskets. 
They  are  great  Hahermen,  but  do  not  cure  their  surplus.  Simple  agriculture  ii 
undertaken,  and  some  of  them  possess  a  few  cattle  or  «heep.  Tbcy  are  exempt 
from  direct  taxation,  hut  are  required  to  keep  in  order  the  2  milee  of  high-road 
which  traverse  their  reserve.  It  is  suggested  that  a  larger  area  and  some  bettor 
land  should  be  granted  to  them.  The  race  is  apparently  being  merged  into  the 
Nejiroeg,  mixed  marriages  being  very  common,  and  it  in  feared  that  in  a  few  decades 
there  will  not  bo  a  single  pure-bred  Carib  left. 

AUBTBALABIA. 
Viiit  to  StuaRB  Tree,  Korthern  Territory  of  AnstTalift.— When, in 

Jaly,  IStiS,  the  explorer  .Stuart  rcaclicd  the  shores  of  the  northern  sea  after  bU 
successful  crossing  of  the  Australian  continent,  he  tiignalized  the  accomplishment 
of  his  great  undertaking  by  having  his  initials  (J.M.D.S.)  cut  in  a  large  tree  in  a 
valley  some  3  miles  from  the  coast,  whilst  he  aUo  hoisted  the  Union  Jack  on  one 
of  the  tallest  trees  by  the  sea-shore,  and  buried  a  tin  case  with  the  record  of  hia 
journey  one  foot  south  from  its  Ixue.  This  record  baa  never  since  been  diacovered, 
but  the  tree  with  the  explorer's  initials  was  found  in  1SS3  by  a  party  sent  by  the 
Acting  Government  Besident,  Mr.  G.  R.  McMion.  It  was  a  species  of  Albiada 
(one  of  the  itimosea  sub-order  of  Letjuminaiai),  about  3  feet  6  inches  in  diameter. 
The  letters  were  about  2  feet  in  length,  cut  very  deep,  and  were  then  almost  as 
perfect  as  when  formed.  In  1893,  when  visited  by  the  present  Government  Eeaident, 
Mr,  Justice  Diishwuod,  and  others,  it  was  found  that  a  great  piece  hod  been  cut  out 
of  the  tree  beneath  the  inscription,  and  this  seems  to  have  caused  decay,  which  has 
led  to  the  death  of  the  tree.  An  expedition  to  the  neighbourhood,  on  Chambera 
bay,  was  lately  organized  by  Mr.  Dashwood,  and  some  particulars  of  this  were 
given  in  the  Adelaide  Ohaerver  for  November  1  last.  On  arriving  at  the  spot  whero 
the  canister  was  supposed  to  have  been  buried,  the  shore  was  found  to  be  en- 
cumbered with  fallen  trees,  some  half-embedded  Inslimy  ooze,  giving  the  impreaaion 
that  the  sea  is  gaining  on  the  land,  in  which  case  the  tin  and  its  contents  must 
long  since  have  been  destroyed.  The  party  next  made  for  the  site  of  the  inscribed 
tree,  only  to  find  a  heap  of  white  ashes,  apparently  not  many  weeks  old,  the  trcs 
having  been  almost  entirely  consumed  by  Gre.  It  had  evidently  been  dead  for  some 
time,  and  had  fallen  before  being  Bet  on  fire.  The  spot  was  marked  by  a  stake, 
and  bearings  taken  from  olhet  trees  with  a  view  to  the  future  erection  of  a  more 
permanent  monument. 
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POLAB  xseion. 
Franeh  Expedition  to  Vorthem  Spitsbergen  in  1693.— In  the  Bulletin 

it  Oeoffraphie  Eutorique  et  Descriptive  for  1901  (No.  1,  p.  32),  Dr.  Hamy  pieces 

taeirtier  from  contemporary  documents  an  account  of  a  cruise  to  the  north  of 

Spitsbeigen  in  1693  by  four  French  frigates  during  the  war  between  Louis  XIV. 

Sid  the  **  Qrand  Alliance."    It  was  undertaken  with  a  view  to  inflicting  as  much 

duBige  as  possible  on  the  Dutch  whaling  fleet  in  northern  waters,  this  nation  then 

holding  a  Tirtual  monopoly  of  the  Spitsbergen  whale  fifihery,  in  spite  of  the  Yigorous 

pat  forward  earlier  in  the  century  by  a  French  company — for  a  time  with 

to  obtain  a  share  in  the  profits.    The  four  frigates  were  under  the  com- 

of  La  Yarenne,  who  had  under  him  a  number  of  experienced  Basque  officers, 

iaehidliig  the  daring  seaman  known  by  the  sobriquet  ^'Coursic,**  or  the  Little 

,  while  the  celebrated  Gk)uin  de  Beauchene  (or  Beauchesne  Gouin)  was 

of  one  of  the  ships.    The  expedition  arrived  at  Magdalena  bay,  on  the 

•west  coast  of  Spitsbergen,  on  July  29,  and  soon  afterwards  the  flist  Dutch 

were  seen.    The  records  throw  an  interesting  light  on  the  activity  of  the 

Dutch  whalers  in  those  days,  no  fewer  than  fifty  ships  being  met  with  among  the 

to  the  north-east.    They  retreated  to  Bear  bay,  but  were  attacked  and  over- 

in  spite  of  a  gallant  defence,  twenty-eight  ships  in  all  falling  into  the 

of  the  French.     Dr.  Hamy  reproduces  a  contemporary  chart  of  the  north 

of  Spitsbergen,  which  shows  the  various  bays  with  a  near  approach  to 

,  and  explains  the  situation  of  the  rival  squadrons  during  the  course  of  the 

opentioDS. 

(ktptain  Amnndien's  Expedition  to  the   North  Magnetic  Pole.— 

la  the  Oeographical  Journal^  vol.  xx.  p.  629,  lines  17  and  18,  the  nautical  miles 
are  Norwegian^  and  as  intimated  at  the  beginning  of  the  article  should  be  multi- 
|iled  by  4  to  con  vet  t  into  English  nautical  mile«,  making  the  flgures  160  and  120 
Rs^.ctively. 

GSKEBAL. 

Oeography  at  Cambridge —  A  step  which  may  lead  to  valuable  results  in 
te  direction  of  improviog  the  scientific  traiuiog  of  our  travellers,  has  been 
tiken  at  Cambridge  by  the  Reader  iu  Geography  and  the  University  Lecturers  in 
Sftimdogy  and  (Geology.  A  course  of  lectures  and  practical  instruction  has  been 
vm^ed  for  the  Lent  Term  of  1903,  and  will  be  open  to  members  of  the  University 
tad  others  who  may  wish  to  undertake  exploration,  or  who,  during  residence  or 
tavel  in  foreign  countries,  may  desire  to  contribute  to  our  knowledge  about  them. 
hi  addition  to  lectores  by  Mr.  Oldham,  Dr.  Haddon,  and  Mr.  Marr  on  the  various 
Inaehes  of  geography,  ethnology,  and  geomorphology,  the  methods  of  survey  will 
1»  dealt  with  by  Mr.  Garwood  and  Mr.  Hicks.  The  fee  for  the  whole  course  will 
!•  three  guineas,  and  further  information  may  be  obtained  from  Dr.  Haddon, 
Ittii&il,  Hills  Boad,  Cambridge,  either  by  letter  or  by  calling  at  the  Museum  of 
AiduBology  and  Ethnology  between  10  and  1  o'clock  on  January  16  or  17. 
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MEETINGS  OF  THE  BOTAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1002-1008. 

First  Ordinary  Meeting,  November  12,'1902. — Sir  Olkmbnts  Majikham,  k.cb., 

F.R.S.,  President,  in  the  Ohair. 

The  Papers  read  were : — 

1.  The  President's  Address. 

2.  «« World-shaking  Earthquakes."    By  Prof.  John  Milne,  f.r.s. 


Second  Ordinary  Meeting,  November  24,  1902. — Sir  Olshsnts  Markhah, 

K.C.B.,  F.R.S.,  President,  in  the  Ohair. 

Elections. — Frank  Adam ;    William  Acton- Adams ;    Baymond  Cecil  Allen  ; 
Eugene  Andre ;  John  F.  Baddeley  ;  Captain  Ernald  Ba/rnardiston,  B,E, ;  Conrad 
Clair  Btedermann ;  Francis  Bradley  Bradley-Birt,  Indian  Civil  Service;  David 
Mather  Bowie ;  George  Melville  Boynton ;  Henry  Bradford ;  J.  F,  Braham ;  John 
Bredall ;  Dr,  William  Albert  Briggs ;  F.  D.  Willoughby  Bullock ;  Major  J.  Alder 
Burden,  \st  Class  Resident^  Northern  Nigeria ;   Alan  H.  Burgoyne ;  Bev,  Chas, 
George   Stratford   Bum,  M,A, ;  James   F,   Cadenhead ;    Joseph   Clark ;    Major 
J.  L,  J.  Clarke,  East  Yorkshire  Begt. ;  Major  Stephenson  B,  Clark^  Srd  Batt.  Boyal 
Sussex  Begiment ;  Haggitt   Colbeck ;   Harold  Cookson ;  Lieut.  E,  W,  Cox,  B.E. ; 
Clarence   Craig;  Captain  Ettrick  W.   Creak,   B.N„    C,B.,   F,B.S.;  Herbert  E. 
Crease ;  Lieut,  A.  A.  Crookshank,  B.E, ;  Captain  H.  L,  Crosthwait,  B,E, ;  Bev. 
J.  N.  Cashing ;  Major  Wm,  Cooke  Daniels,  U,S,  Army ;  Bichard  Stanley  Davies ; 
Joseph  Burtt  Davy ;  Captain  B,  Dickson,  H.A, ;  William  Byron  Drury,  Egyptian 
Army ;  Captain  Cyril  Hammond  Elgee,  1st  Beds.  Begiment;  Sir  Charles  N.  E, 
Eliot,    K.G.M.G.,   C.B.J  His  Majesty's   Commissioner  da   Consul-General  B.E.A. 
Protectorate  ;  W.  A.  Evans  ;  Herbeit  Charles  Fanshawe,  late  Bengal  Civil  Service ; 
Dr.  Filippo]  de    Filippi;   Lieut,  Angus  Cadden  Fletcher,  B.A.M.C.;   Edmund 
Forbes  ;  W.  A.  Freymuth  ;  Captain  E.  C.  L.  FitzwiUiams,  Army  Service  Corps ; 
Geo,   Beginald   Gill;  T.    Lennox    Gilmour,  Barrister-at-Law ;    Captain    Fras, 
Herbert  Goldthorp,  Srd  Punjab  Cavalry;  Walton  Hotvorth  Greenly,  D.S.  0.,  Brigade^ 
Major  I2th  Boyal  Lancers  ;  Wm,  John  Greenstreet,  M.A.,  F.B.A.S, ;  Wm.  Fredk. 
Hamilton,  K.C.,  LL.D, ;  Captain  Hy.  Evered  Haymes,  B.A.M.C. ;  Baron  Hindlip  ; 
Lieut.  H.  A.  Holdich,  6th  Gurkha  Bifles ;  Masao  Mori ;  Captain  C.  G.  W.  Hunter, 
B,E, ;  Geo.  Thompson  Hutchinson ;  Bohert  Bdbertson  Hynd ;  T.  Hall  Imrie ;  John 
Henry  Jacoby ;  Bichard  LI.  Jones ;  Geo.  Henry  Judd ;  Joseph  Hy,  Thomas  Keeves ; 
Arvid  Ludwig  Kdlgren,  Surgeon,  M.D. ;  Major  Fredk,  Weston  Peile  Macdonald^ 
LS.C;  Peter  Joseph  MacLeod,  B.A,;  Theodor  Gustav  Meissner;  Bdbert  Miller; 
G,  H,  Milward ;  Arthur  John  Charles  Molyneux,  F,G,S, ;  Captain  Herbert  Aeheeon 
Moore,  South  Wales  Borderers ;  Edward  A.  J,  Mulock,  Sub-Lieut.  B.N, ;  Henry 
0' Sullivan;  Captain  Wm.  McMullen  Pearson,  Indian  Medical  Service;    George 
Pepper;    Major   George   Pereira,  D.S,0,,   Grenadier  Guards;    Charles  Curteu 
Philpott ;  Sydney   J.    Porter;   Wm,  Thos,  Price;    Ernest  Protheroe;   Beginald 
Bankin ;  Walter  Bedman ;  William  Sheldon  Bidge,  B.A. ;  Captain  C.  L.  Bobertson, 
B.E. ;  William  Henry  Bobinson ;  Norman  Scott  Budolf,  M,Sc, ;  William  Budo{f; 
David  Alexander  Buffmann  ;  Charles  Herbert  Sankey ;  Frederick  A,  Saunders, 
M.D. ;  Captain  Frank  B,  Sedgwick,  B.F.A, ;  Henry  John   Sdby ;  H.  Bedfeam 
Shaw ;  Franklin  A.   Snow,   G.E. ;  Captain  James  Johnston- Stewart,  2nd  Batt. 
King*s  African  Bifles ;  Frederic  Spence  Tatham ;  Lieut,  Frank  Bobinson  TeesdaHe, 
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'^Pu^/ab  Cavalry  ;  E.  Timperhike,  F.B.H.S. ;  John  Forward  Toogood  ;  Reginald 
T«per,  His  Majesty's  Minister  at  Bangkok ;  A.  John  LyttUton  Turner ;  John  B. 
ra»y  ;  F.  J,  Varley,  M.A. ;  Hans  Vischer,  C.M.S. ;  Charles  H  Stuart  Wade,  J.P,  ; 
Major  F.  W.  G,  Wadeson,  ^th  Bengal  Cavalry ;  H.  Boyd  Wallis ;  Anton  F, 
WUcken;  Sir  Andrew  Wingate,  K.CJ.E.;  John  Greaves  Wiseman,  F.R.C.S. 
%;  Harry  Forbes  Witherby ;  Captain  P.  B.  Wood,  Royal  Irish  Fusiliers; 
WSliam  Arden  Wood,  M.A.;  John  T.  Wood,  M,A.;  Rev,  Frederick  George 
bright.  Chaplain  to  the  Forces ;  Alfred  Ernest  Young, 

The  Paper  read  was  : — 

"*  Exploration  in  Western  China."    By  Captain  C.  H.  D.  Ryder,  r.e. 


Third  Ordinary  Meeting,  December  8,  1902. — Sir  Clements  Mabkuam, 

K.C.B.,  F.R.S.,  President,  in  the  Chair. 

ELS(7noNS : — Lieut,  Joseph  Bennett-  Yates,  R.N,R. ;  Captain  G,  A.  S,  Cape, 
iA,;  Lieut.  Hazddean  Forsyth,  R.E, ;  Alfred  Arkdl-Hardwick ;  K.  D,  Harrison  ; 
LimL'Col,  W.  B,  Hickie,  1th  Royal  Fusiliers ;  Frederick  Julius  Macaulay  ;  Brevel- 
Umjot  F.  W,  Moffitt,  Essex  Regiment;  Sir  Francis  L,  O'Callaghan,  K,C.M,G., 
C.8,L,  CLE,;  Captain  Thos.  Terence  Constantine  Purland,  J,P, ;  Colonel  Divie 
flawy  Robertson ;  Commander  Arthur  Hayes- Sadler,  R.N. ;  Edward  John 
Statt;  Major  G.  S,  Seicellde  Gana;  Lieut,  Cecil  Minet  Staveley,  R,N,;  Alexandtr 
Wmiam  Thome, 

The  Paper  read  was ; — 

**  Three  Years'  Exploring  Work  in  Central  Asia."    By  Dr.  S^en  Hedin. 


F<mrih  Ordinary  Meeting,  December  15,  1902. — Sir  Clements  Markham, 

K.C.B.,  President,  in  the  Chair. 

The  Paper  read  was : — 

'* Explorations  in  North- West  Mexico."    By  Dr.  Carl  Lumholtz. 


GEOGRAPHICAL    LITERATURE    OF    THE    MONTH. 

Additions  to  the  Library, 
By  EDWABD  HEAWOOD,  M.A.,  Librarian,  R.G.S. 

T^  following  ahhreviations  of  nouns  and  the  adjectives  derived  from  them  arc 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  in  each  case  written  in  full : — 

A  =  Academy,  Academie,  Akademie.  '    Mag.  =  Magazine. 

AUi.  =  AbhandluDgen.  Mem.  =  Memoirs,  Memoires. 

Ann.  =  Annalp,  Aimales,  Annalen.  Met.  =  Meteorological. 

B.  =  Bulletin,  Bollettino,  Boletim.  |    P.  =  Proceedings. 
Com.  =r  Gommeroe.  K.  =  Boyal. 

C.  Bd  =  Comptes  Beodus.  Rev.  =  Beview,  Eevue. 

Snik.  =  Erdknnde.  ^^-  =  Society,  Soci^t^,  Selskab. 

0.  =  Geography,  Geographie,  GeograGa.    ,    Sitzb.  =  Sitzungsbericht. 

^  =  Gesellsdiaft  T.  =  Transactions. 

L  =  Institute,  Institution.  '    V.  =  Verein. 

h.  =  Izvettiya.  Verb.  =  Verhandlungen. 

J*  =  Journal.  ^^•  *=  Wiesensohaft,  and  compounds. 

t  u.  k.  =  kaifcorlich  und  koniglich.  Z.  =  Zeitschrift. 

^-  =  Mitteilungen.  >    Zap.  =  Zapiski. 
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On  account  of  the  ambiguity  of  the  wokLb  ootavo^  quarto^  etc.,  the  size  of  booka  in 
the  list  below  U  denoted  by  Sie  length  and  breadth  of  the  oover  in  IncbeB  to  the  nearest 
half-inch.    The  size  of  the  JourncuiB  10  x  6).^ 

A  selection  of  the  works  in  this  list  will  bo  notieod  elsewhere  in  the  **  Jonnuil.*' 

XVBOPE. 

Alps.  Quarterly  J.  Geoiog,  8,  68  (1902) :  690-702.  Sonney. 

Alpine  Valleys  in  Relation  to  Glaciers.  By  Prof.  T.  G.  Bonney,  d.so.  With 
Bections, 

Central  Europe.  Dmde. 

Die  Vegetation  der  Erde.  Sammlung  pflanzen-geographischer  Monographien 
hcrausgegeben  von  A.  Engler  nnd  O.  Drude.  VI.  Der  Hercynische  Florenbezirk. 
Grundziige  der  Pflanzeoyerbreitung  im  mitteldentschen  Berg-  nnd  HUgellande 
voni  Harz  bis  znr  Biion,  bis  zur  Lansitz  und  dem  Bdhmer  Walde.  Von  Dr.  Oscar 
Drude.  Leipzig :  W.  Engelmaun,  1902.  Size  10^  x  7,  pp.  xx.  and  672.  Map 
and  Illuitrations. 

Prance — Vosges.  Boyo. 

I^B  Uautes-Chaumes  des  Vosges.  Ktude  de  Geographic  et  d'Koonomie  historiquea. 
Par  Pierre  Boy^.  Paris :  Berger-Levrault  &  Gie.,  1903  [1902].  Size  9  X  5}, 
pp.  432.     Plate$.    Price  6fr,    rrewnUd  by  tlie  PMiaheri. 

Trance— Waterways. 


l*"'  Congr^  du  Sud-Oaest  Navigable  tenu  ^  Bordeaux  les  12,  13  et  14  Juin  1902. 
Goupte  rendu  des  Travaux.  Bordeaux :  Feret  et  Fils,  1902.  Size  10  x  GJ, 
pp.  478.    Map.    Pre$ented  by  the  Publithert. 

Franco— West  Coast.    B.O.  Historique  et  Deseriptive  (1901)  :  313-341.  PawlowskL 

I^e  Golle  du  Poiton  k  travers  les  Ages,  d'apr^s  la  geologic,  la  cartographic  ct 
rhistoire.    Par  M.  Auguste  Pawlowski.    Map. 

Germany — Geodesy.  Karonso. 

Centralbureau  der  Intematioualcn  Erdmessung.  Neue  Folge  der  Veroffcnt- 
lichungen,  No.  6.  Krgebnisse  der  PolhoheDbestimmungen  in  Berlin  ansgefiihrt 
in  dcD  Jabren  1889,  1890  und  1891  am  Universal-Transit  der  Kdniglicbcu 
Stemwarte  von  Dr.  Adolf  Marouse.  Berlin :  G.  Beimer,  1902.  Size  11 J  X  9, 
pp.  30. 

Germany— Ears— Lakes.    M.  V.  Erdk.  Halle  (1902) :  94-96.  EalbfkM. 

Ueber  Einsturzbecken  am  Siidrand  des  Harzes.  Vorliinfige  Bemerkungen  von 
Prof.  Dr.  W.  Ualbfass. 

Germany— Plant-geography.    M.  V.  Erdk.  Halle  (1902) :  14-70.  Sohuls. 

Studien  iiber  die  phanerogame  Flora  und  Pflaiizendecke  des  Saalebezirkes.  I. 
Die  Wanderungen  der  Phanerogamen  im  Saalebezirke  seit  dom  Ausgange  der 
lotzten  kalten  Periode.    Von  Dr.  A.  Schulz.     With  Map. 

Germany— Prassia—Xagdebnrg.    AT.  V,  Erdk,  Halle  (1902) :  70-94.  Qnitiow. 

Die  Wische,  iusbesondere  deren  Bodenbau  und  Bewasscrung.  Von  Dr.  W. 
Quitzow.     With  Map. 

Germany— Thuringia.  M.V,  Erdk.  Halle  (1902) :  8-9.  Henkel. 

KarBterscheinuogen  im  thiiringifcchen  Muschelkalk.  Vou  Dr.  L.  Henkel.  Wiih 
Shttoh-map. 

Germany- Thuringia.     Viertdjahrtliefte  G,  Unterncht  2  (1903):  27-32.  KoUbaeh. 

Bilder  aus  dem  Thiiringerwald.    Von  Karl  KoUbach. 

Greece  and  Tarkey.    Sitzb.  K.A.  W.  Wien.  110  (1901),  (Abth.  I.) :  171-182.  HUber. 

Geologischer  Reisen  in  Nordgreichenland  und  Makedonieu  1899  und  1900  (vor^ 
I'aufiger  Bericht).    Von  Vincenz  Hilber. 

Holland.  Bev.  6.  26  (1902)  :  266-275.  BoUet. 

Le  dessechement  du  Zuiderzee.    Par  Daniel  Bellet. 
Holland.        Tijds.  K.  Ned.  Aard.  GenooU.  Amsterdam  19  (1902)  :  909-935.       Be«kmui. 

Nomina  Geograpliica  Neerlandica  uit  eon  geographisch  ougpunt  beschouwd.    Door 

A.  A.  Beekman. 
Discusses  various  geographical  terms. 
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UlftBd.  Blink. 

Tijd$,  K.  Ned.  Aard.  QenooU,  Amtterdam  18  (1901)  :  731-767  ;  19  (1902) : 

59-107,  481-514,  936-958. 
Stodien  over  nedenettiiigen  in  Nederland.    Door  Dr.  H.  Blink.     With  Map§. 
See  note  in  the  Monthly  Beoord  (ante,  p.  75). 
bdud.  Biiiker. 

Acroas  loeland.  By  W.  Bisiker.  With  an  appendix,  by  A.  W.  Hill,  on  the 
pfamts  collected.  London :  Edward  Arnold,  1902.  Bise  9  x  6,  pp.  xii.  and  236. 
Jfopt  and  IlhuiratUmM.    Price  12c  6d.    PrtmUed  by  the  PtMithen. 

This  will  be  reyiewed  claewhere. 

bdand.  /.  of  T.  Victoria  I.  84  (1902) :  164-181.  Btefaniion. 

Ibdand :  its  HiBtory  and  Inhabitants.    By  Herr  Jon  Stefansson,  ph.d. 

Rily.  Baedeker. 

Italy.  Handbook  for  Travellers.  By  Karl  Baedeker.  First  Part.  Kortbem  Italy, 
ineloding  L^born,  Florence,  Ravenna,  and  routes  throngh  Switzerland  and 
Aostria.  Twelfth  remodelled  edition.  Leipsio :  K.  Baedeker,  1903.  Size  6}  X  4, 
pp.  Ixiv.  and  564.    Mapt  and  Plana.    Price  8/».     Pretented  by  ike  Editor. 

ItilT— Modena.  Oorti. 

Le  Provinde  d'ltalia  sotto  Taspetto  geografloo  e  storioo  descritte  da  Biro  Gorti. 
K.  63.  Begione  Emiliana.  Proyincia  di  Modena.  Torino,  etc. :  G.  B.  Paravia  o 
Gomp.,  1895.    Size  8x5,  pp.  56.    Mapi  and  lUuatratione,    Price  6d. 

Isntfl&egro.  Blaekieood'a  Mag.  172  (1902):  303-318.  Wyon. 

lliantenegrin  Sketches.    By  Beginald  Wyon. 

Ittvmy— Ijords.  /.  of  T.  Victoria  I.  34  (1902) :  12.1-151.  Hull. 

The  Physical  History  of  the  Norwegian  Fjords.  By  Prof.  Kdward  Hull.  WUh 
Map  and  lUuatratione. 

Pyrenees.  Scharff. 

Ueber  den  Einfluss  der  Pyren'aen  auf  die  Tierwauderungen  zwischen  Frankreich 
und  Spanien.  Yon  Dr.  R.  F.  Scharff.  (Sonderabdruck  aus  den  Yerhandlungen 
des  y.  Intematioualen  Zoologen-Congresses  zu  Berlin,  1901.)  Jena:  Gustav 
Fischer,  1902.    Size  9)  X  6),  pp.  5.    Presented  by  the  Author. 

lisoa— Crimea.  C.  Rd.  136  (1902) :  355-356.  DanUoif. 

Bur  la  g^raphie  physique  de  la  Ya'ila  occidentale  (Crim^e).   Note  de  £.  Daniioff. 

Iirvia.  DetUaehe  Rundschau  G.  24  (1902) :  407-115,  4G1-465,  532-542.    Meinhard. 

Dnrch  Serbien.    Yon  Friedrich  Meinhard. 

Iwedtn — Geology.  Hoist. 

Biding  till  K&Dnedomen  om  OBtersjoos  ocb  Bottuiska  Yikeus  poBto:]uciala  geologi. 
Af  Nils  Olof  Hoist.  (Sveriges  Geologiska  Undersukning.  Ser.  C,  No.  180.)  Stix-k- 
hohn:  P.  A.  Norstedt  &  Soaer,  1899.  Size  9x6,  pp.  128.  Map.  Presenteil  by 
the  iiwedieh  Geological  Survey. 

tvidtn — Geology.  

Upplysningar  till  geologisk  Ofversikts-karta  ofver  Sveriges  berggrund,  upprattad 
oeh  ntgifven  af  Sveriges  Geologiska  Undersokning  ar  1901,  mit  einem  Resnmd  in 
Deutscher  Spraohe.  (Sveriges  Geologiska  Undersokning.  Ser.  Ba.  No.  6.)  Stock- 
hohn :  P.  A.  Norstedt  &  Soner,  1901.  Size  9}  x  6^,  pp.  62.  Presented  by  tJie 
Swedish  Oeologieal  Survey. 

Jwiturfamd — Lake  of  Zorioh.  Loieron. 

Viertdjahrs.  Naturforsch.  Ges.  ZUHch  47  (1902) :  115-198. 

Sor  la  repartition  verticale  du  plancton  dans  le  lac  do  Zurich,  de  d^cembre  1900 
k  d^oembre  1901.    Par  H.  Lozeron.     With  Diagrams. 

IwititrUuid— Sigi.  Globus  82  (1902) :  1 10-1 1 1 .  Friedrioh. 

Karte  des  RigL  Ein  Beitrag  zur  Terraindarstellung.  Yon  Dr.  Erust  Friedrich. 
With  Map. 

Vaitad  Kingdom.  

The  Glimates  and  Baths  of  Great  Britain,  being  the  Report  of  a  Committee  of 
the  Royal  Medical  and  Ghirurgical  Society  of  London.  Yol.  i.  The  Climates 
of  the  South  of  England  and  the  chief  Medicinal  Springs  of  Great  Britain. 
Vol.  ii.    The  Climates  of  London  and  of  the  Central  uud  Northern  (Ktrtions  of 
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England,  together  with  those  of  Wales  and  of  Ireland.    London :  MaomilUn  & 
Co.,  1895-1902.    Size  9i  x  6,  pp.  (vol.  i.)  xvi.  and  640 ;  (vol.  ii.)  xvi.  and  628. 
Maps  and  Diagrams.    Price  12«.  6d.  each  volume. 
These  will  be  specially  reviewed. 
United  Kingdom— England.     G.  Teacher  1  (1902) :  150-166.  HerberUon. 

On  the  One-Inoh  Ordnance  Survey-Map,  with  special  reference  to  the  Oxford 
Sheet.     By  A.  J.  Herbertson,  ph.d.     With  Maps  and  lUustratioiit, 

United  Kingdom— England.  Windle. 

Shakespeare's  Country.  By  Bertram  C.  A.  Windle.  Illustrated  by  Edmund  H. 
Kew.  London :  Methuen  &  Ck).,  1901.  Size  6x4,  pp.  xii.  and  220.  Map  and 
niiutratiofis.    Price  3$.    Pre$ented  by  the  PMiiher. 

United  Kingdom — England— Cambridge.  Thompton. 

Cambridge  and  Its  Colleges.  By  A.  Hamilton  Thompson.  Illustrated  by  Edmund 
H.  Kew.  London :  Methuen  &  Co.,  1898.  Size  6x4,  pp.  xvi.  and  316.  Plan 
and  lUiutrationB.    Price  3».     Presented  by  the  Publishers. 

United  Kingdom— England— London.    J.R.  Statistical  S.  65  (1902) :  447-502.    Welton. 
A  Study  of  some  portions  of  the  Census  of  London  for  1901.     By  T.  A.  Welton. 

United  Kingdom— England— Malvern.  Windle. 

The  Malvern  Country.  By  Bertram  C.  A.  Windle.  Illustrated  by  Edmund  H. 
New.  London :  Methuen  &  Co.,  1901.  Size  6x4,  pp.  xii.  and  236.  Plan  and 
Illustrations,     Price  3s.    Presented  by  the  Publishers. 

United  Kingdom— England— Oxford.  Wells. 

Oxford  and  Its  Colleges.  By  J.  Wells,  m.a.  Illustrated  by  Edmund  H.  New. 
London:  Methueu  &  Co.,  19—.  Size  6x4,  pp.  xii.  and  330.  Plan  and  Illus- 
trations.    Price  38.     Presented  by  the  Publishers. 

United  Kingdom— England— Stonehenge.  Hunter. 

Nineteenth  Century  62  (1902);  430-438. 

The  Inolosure  of  Stonehenge.     By  Sir  Robert  Hunter.     With  Map. 

United  Kingdom— Ireland.     Geolog.  Mag.  9  (1902) :  456-458.  Cole 

On  the  Geological  Structure  of  Ireland.    By  Prof.  Grenville  A.  J.  Cole. 

United  Kingdom— Ireland.  

Department  of  Agriculture  and  Technical  Instruction  for  Ireland.  Ireland, 
Industrial  and  Agricultural.  Dublin,  etc. :  Browne  &  Nolan,  Ltd.,  1902.  Size 
10  X  7,  pp.  532.     Maps  and  lUuitrationn.     Price  50.  net. 

A  most  useful  summary  of  the  economic  facts  relating  to  Ireland,  consisting  of  a 
number  of  articles  by  experts  on  the  several  subjects. 

United  Kingdom— Bainfall.  WalUs  and  Kill. 

British  Rainfall,  1901.  On  the  Distribution  of  Rain  over  the  British  Isles  during 
the  year  1901,  as  observed  at  about  3500  stations  in  Great  Britain  and  Ireland, 
with  Articles  upon  various  branches  of  Rainfall  work.  Compiled  by  H.  Sowerby 
Wallis  and  Hugh  Robert  Mill.  London :  E.  Stanford,  1902.  Size  8)  X  5},  pp. 
60  and  252.  Maps  and  Diagrams. 
A  special  article  deals  with  rainfall  averages  in  the  British  Isles  for  a  series  of 

years. 

United  Kingdom — Sootland — Hebrides.  Ooodrioh-Freer. 

The  Outer  Isles.  By  A.  Goodrich-Freer.  Westminster :  A.  Constable  k  ( -o., 
1902.  Size  9  x  5|,  pp.  xvi.  and  448.  Map  and  Illustrations.  Price  12h.  6d.  net. 
Presented  by  the  Publidiers. 

ASIA. 

Arabia.  J.R.  United  Service  1.  46  (1902) :  1419-1435.  Waohs. 

The  Present  and  Future  of  Arabia.  By  Major  Otto  Wachs.'  (Translated  from 
the  **  Marine-Rundschau,"  January,  1902.) 

Central  Asia.  EoboxoTiky. 

Results  of  the  Expedition  of  the  Imperial  Russian  Geographical  Society  in  Central 
Asia  carried  out  in  1893-1895,  under  the  command  of  V.  N.  Roborovsky.  Part  ii. 
[In  Russian.]  St.  Petersburjjr,  1899.  Size  12  x  8 J,  pp.  viii.  and  296.  Map  and 
FlaUs. 
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Biroh. 

TnTels  in  North  and  Central  China.    By  John  Grant  Birch.    London ;  Hnrst 

k  Blaekett,  Ltd.,  1902.  Sixe  9  x  5^,  pp.  x?i.  and  380.  lUuBtratiom.  Price 
l(k  6d.  net    Pre$etUed  by  ike  PMitkerB,    [Review,  p.  64.] 

ey—  Viehols. 

Thnm^  Hidden  ShensL  By  Francis  H.  Nichols.  London :  George  Newnes,  Ltd., 
1902.  Sixe  9  x  6,  pp.  xxxiL  and  884.  Map  and  IUu9tration$.  Price  12*.  6d.  net, 
Pmented  hg  ths  PMUhen. 

Ooia-Ziaa-ehon.  Bev.  Franfoue  27  (1902) :  616-654.  Serrigny. 

U  d^yeloppement  de  Kiao-Tch^u.    Par  J.  Servigny.     WUh  Map* 

ftiia— XwmagiL  Bev,  CoUm.  (1902) :  627-646.  Tran^oii. 

Notice  rar  le  Konang-Si.    Par  le  lieutenant  F.  Fran9oi8. 
ItiB&aire  dans  le  Konang-Si.    By  the  same. 

CUmm  Impira— aoU  Damrt.  Fnttttar. 

Gewaphiaohe  Skisze  der  Wfiste  Gobi  zwischen  Hami  and  8n-t8ch6u.  Von 
Prot  Dr.  K.  Fntteier.  {PeUrmanna  MiUeilungen,  Brg&nzungsheft  Nr.  139.) 
Gotha :  Jnatna  Perthes,  1902.    Size  12  x  7},  pp.  36.    Map.    Price  3  m.  20  pf. 

ji|8B.  Haas. 

6€Khichte  des  Christentnms  in  Japan.    Von  Pfarrer  Hans  Haas.    I.  Erste  Ein- 
fohmng  des  Cbristentnms  in  Japan  doroh  Franz  Xayier.     (Supplement  der 
"Mittheilungen"  der    Deutschen    GeBellsohaft    iiir    Natur-    und  Yolkerkunde 
Ortaaiens.)    Tokyo,  1902.    Size  9)  x  6^,  pp.  xiv.  and  300.    Portrait. 
This  work  promisee  to  be,  when  complete,  a  valuable  addition  to  our  knowledge  of 
European  dealings  with  Japan.    The  first  three  chapters  give  an  outline  of  the  early 
knowledge  of  Japan  current  in  Europe,  and  of  the  first  voyages  of  the  Portuguese  to 
tbe  island  kingdom. 

loraa.  Glotmt  82  (1902) :  158-161.  Magnus. 

Ein  Besuch  am  Hofe  von  Korea.    Von  Friedrich  :Magnu8.     With  llluetratiang, 
lalay  SUtes— Perak.  Bodger. 

Perak  Administration  Report  for  tbe  year  1901.     By  J.  P.  Rodger.    Taiping, 

Perak.    N.D.     Size  13  x  SJ,  pp.  52. 

Hriia.  J.R.  Asiatic  S.  (1902) :  939-949.  Bykes. 

Historical  Notes  on  South-East  Persia.  By  Major  I*.  Molesworth  Sykes,  C.M.G. 
With  Map  and  Illuetrations. 

Hnia.  P.B.  Artillery  I.  29  (1902) :  147-154.  Wyatt. 

The  Western  Glacis  of  India.     By  Captain  F.  O.  Wyatt.     WiUi  Map. 
The  previous  portious  of  this  paper  appeared  in  the  same  Journal  during  1900  and 
1901. 

Iiiiia— Sakhalin.  Tour  du  Monde^  8  (1902) :  409-480.  Labbe. 

Une  Bagne  Russe.    L'lle  de  Sakhaline.    Par  M.  Paul  l.abbe^     3fap  and  lUuttr. 

luda— Siberia.  Zepelin. 

Das  ruasisohe  Kustengebiet  in  Ostasien.  (Primorskaja  Oblastj.)  Von  C.  von 
Zepelin.  Berlin:  G.  S.  Mittler  &  Son,  1902.  Size  9i  x  7,  pp.  60.  Mape  and 
Plan.    Preeented  by  the  Publishers. 

Ituiia—Siboria.  Bnffinann. 

Across  Siberia  by  Bail.  A  Trip  to  the  Amur  Goldfields.  By  David  A.  Rufftnann. 
(Reprinted  from  the  Pall  Mall  Gazette.)  1902.  Size  8)  x  5J,  pp.  34.  Presented 
by  <^«  Author, 

Contains  some  information  on  mining  in  Siberia,  of  the  prospects  of  which  the 
vriter  takes  a  sanguine  view. 


Bev.  O.  26  (1902) :  240-265.  Barre. 

Le  peuplement  et  la  Colonisation  de  la  Sibe'rie.    Par  Paul  Barrd. 
EwiU-^ibarU.        Questions  Dipl  et  Colon.  14  (1902)  :  276-287.  Labbe. 

La  Transbaikalie  ei  la  colonisation  russe.    Par  Paul  Labbe. 

■Ua.  Fortnightly  Bee.  72  (1902) :  551-559.  

Siam  and  the  Powers.     By  X.  Y.  Z.     With  Map. 

Written  before  the  conclusion  of  the  recent  Franco-Siamese  agreement.    The  map 
omits  a  portion  of  tbe  French  sphere  of  action  in  Northern  Siam. 
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Singapore— Historioal.  Van  der  Kemp. 

Bijd,  Taat-,  Lund- en  VoUcerUc.  Ned,'Indie  10  (1902):  313-476. 
De  stiohting  van  Singapore,  de  afstand  ervan  mot  Malakka  door  Nederland,  en  dt) 
Britscbe  aanspraken  op  den  Linga-Rlouw  Arohipel.    Door  P.  H.  van  der  Kemp. 
On  events  connected  with  the  foanding  of  Singapore  in  the  early  part  of  the 
nineteenth  century. 

Syria  and  Paleitine.  Faton 

The  Semitic  Serie*.— The  Early  History  of  Syria  and  Palestine.  By  Lewis  Bavles 
Paton.  London  :  John  C.  Nimmo,  1902.  Size  8x5,  pp.  xxxvi.  and  302.  Maps, 
Pruented  by  the  PMUhera. 

Tibet.  PeiermanriB  M.  48  (1902) :  137-138, 163-165,  184-187.  Krahmer 

Nachrichten  von  der  Expedition  von  P.  K.  Koslow.  Yon  General  Krahmer. 
With  Map. 

Turkey— Palestine.  B.8.0.  Genece  41  (1902):  128-144.  Gautier 

Le  lac  de  Tiberiade.    Par  M.  le  Prof.  Lucien  Gantier.     With  Illustrations. 

Turkey — Palestine.  ICaoaliitor. 

Palestine  Exploration  Fund,  Q.  Statement  (1902) :  317-364. 
First  Quarterly  Report  of  the  Excavation  of  Gezer.    By  R.  A.  Stewart  Macalisler. 
WUh  Plan  and  lUnstrations. 

JLFBICA.. 

Abyssinia.  Berkeley. 

The  Campaign  of  Adowa  and  the  Rise  of  Menelik.  By  G.  F.  H.  Berkeley.  West- 
minster :  A.  Oonstable  &  Ck>.,  1902.  Size  9x6,  pp.  xiv.  and  404.  Maps.  Price 
It.  6(2.  neL    Presented  by  the  Publisher. 

Abyiiinia— Dallas.  BalTiae. 

P.  Martial  de  Salviac.     Un  Pouple  Antique  au  Pays  de  Menelik.    Lcs  Galla. 
(Dits    d'Origine   Gauloise),  Grand  Nation   Africaine.      Paris:    H.   Oudin  [not 
dated].    Size  11  X  7),  pp.  viii.  and  354.     Map  and  Illustrations.     Price  Is. 
A  very  complete  study  of  the  Gallas  from  the  point  of  view  of  history,  manners 
and  customs,  institutions,  etc. 

Abyssinia— History.  Arab-Faqih  and  Baaaet. 

Publications  de  Tecole  des  Lettres  d' Alger.  Histoire  de  la  Conqu£te  de  1*  Abysslnie 
(XVr  Sifeole).  Par  Chihab  Ed-Din  Ahmed  Ben  ♦Abd  El-Q&der  surnoinme'  Arab- 
Faoih.  Traduction  Fran^aise  ct  Notes  par  Rene  Basset.  Paris:  E.  Leroux, 
1897-1901.     Size  10  x  6J,  pp.  506.    Price  \s. 

A  new  translation  of  the  well-known  history  of  the  conquests  of  Mohamed  Gran  ye, 
with  valuable  critical  and  explanatory  notes.  The  Arabic  text  is  aldo  published  in 
the  same  series. 

Afirioa— Bibliography.  

(Catalogue  of  an  extensive  collection  of  books,  pamphlets,  views,  maps,  and  trans- 
actions of  Societies  relating  to  Africa  and  African  Islands.  Ottered  at  the  prices 
affixed  by  l^anois  Edwards,  Bookseller,  83,  High  Street,  Marylebone,  London, 
W.  October,  1902.  Size  8}  X  5},  pp.  224  and  40.  Presented  by  Mr,  Francis 
Edwards. 

Africa— Zoology.  P.  Zoolog,  S.  (1902,  vol.  ii.) :  73-70.  Major. 

Dr.  C.  I.  Forsyth  Major.  On  the  remains  of  the  Okapi  received  by  the  Congo 
Museum  in  Brussels.     With  Illustrations, 

Eritrea.  KeUL 

Manuali  Hoepli.  B.  Melli.  L'Eritrea  dalle  sue  Origini  a  tutto  Tanno  1901. 
Appunti  Cronistorica.  Milan :  Ulrioo  Hoepli.  1902.  Size  6x4,  pp.  xii.  and  164. 
Maps,     Price  2  lire.     Presented  by  the  Publisher. 

A  summary  of  the  history  of  Eritrea. 

French  Congo.  Uev.  Colon.  (1902) :  5;;  I -550.  PaiLwel. 

De  Bangui  a  C'arnot  et  retour.     Far  B.  de  Pauwel. 

German  East  Africa.    M,  Deutsch.  Schutzgeb,  16  (1902) :  133-138.  Adams. 

Das  mittlere  Flussgebeit  des  Lukuledi.    Von  V.  Alf.  Adams.     With  Map. 
The  Lukuledi  is  the  river  debouching  into  Lindi  bay. 
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Sftit  Afrka.  BtvhliBAiui. 

BeHM€  Land-  u.  ForshoirUchaft  lhuUeh.'Ottafrika  1  (1902) :  1-23. 
Oebeniebt  fiber  Land-imd  Fontwirtsohaft  in  Deataoh-OBtafrika  im  Berichtsjahre 
lom  1.  Juli  1900  bU  80.  Jud!  1901.    Ziuammen-gcstellt  yon  BegieruDggrat  Dr. 
Franz  StnblmaDn. 

tana  laat  Afrieir-TMtM  Tlj.  Stnhlmaim. 

BeriehU  Land-  «.  Fantvnrtiehafi  Deui$eh'OBta/rika  1  (1902) :  187-ldS. 

Kotiieii  fiber  die  Taetaefliege  (Gloesina  morsitans  Westw.)  and  die  darch  de  fiber- 
tniEeoe  Snrrabkrankbeit  in  Dentsoh-Oetafrika.  Yon  Regienmgsrat  Dr.  Franz 
Stnhlmann.     With  Map  and  IUu$tration$. 

InunDL  M,  Deut$eh.  SehuUgeb,  16  (1902) :  123-130.  FoersUr  and  MoUel. 

Bericbt  fiber  eine  Erkundnng  des  mittleren  Eampoflnpset.  Von  Oberleutnant 
Foenter.     With  Map. 

Bemerknngen  n  der  Karte  des  Gebietes  am  unteren  Kampo.  Von  M.  Moisel. 

Lienl  Foerster  was  a  member  of  tbo  recent  boundary  survey  along  tbe  soutbom 
IroBtier  of  tbe  Kamerun. 

Iidagaaear.  Gantier. 

Madagascar.  Essai  de  Gdograpbie  Pbysiqne.    Par  E.  F.  Gantier.    Paris:  A. 
Challamel,  1902.     Size   11  X  7},   pp.  428.     Map$,  Illustrations,  and  Diagrams. 
Price  2o8, 
Tbis  important  work  will  be  reviewed  elsewhere. 

Islagasaar.  La  (7.,  B.8,0.  Paris  6  (1902):  1-16.  Orandidier. 

Une  mission  dans  la  r^g^on  australe  de  Madagascar  en  1901.  Par  G.  Grandidior. 
Wiih  Map  and  lUtutrations,    Also  separate  copy,  presented  by  the  Author. 

loroeeo.  MAn.  8.0.  Geneve  41  (1902) :  41-61.  Montet. 

La  grand  Atlas  et  le  Sud-Marocain.    Par  E.  Montet. 

Tbe  writer  made  tbe  jonmey  from  Marakesh  to  tbe  coast  through  a  portion  of  the 
Aths  range. 

Isroeeo— People.  Meakin. 

Tbe  Moors,  a  comprehensive  description.  By  Budgett  Meakin.  I^ondon  :  Sonnen- 
sehein  &  Qo^  1902.  Size  9x6,  pp.  xzii.  and  504.  Illustrations.  Price  ]5«. 
Preeemied  by  the  Author, 

Kger.  Bev.  Frangaise  27  (1902)  :  589-600.  Lenfant. 

La  navigability  du  Niger.    Par  Gapitaine  E.  Lenfant. 
Ilgtria.  Moekler-Ferryman. 

Britisb  Nigeria.  A  Geofirapbical  and  Historical  description  of  tbe  British  Posses- 
sions adjacent  to  the  Niger  Biver,  West  Africa.  By  Lieut. -Gol.  A.  F.  Moekler- 
Ferryman.  London,  &c. :  Oassell  &  Go.,  1902.  Size  9^  x  6,  pp.  viii.  and  352. 
Ifap  and  lUtutrations.     Price  I2s.  6(2.  net.    Presented  by  the  Publishers. 

lortk  and  East  Afjriea.  Pease. 

Travel  and  Sport  in  Africa.  By  A.  K  Peaf e.  3  vols.  London  :  A.  L.  Humphreys, 
1902.  Size  13  x  IO4,  pp.  (vol.  i.)  xviiLand  360;  (voL  ii.)  xii.  and  ^14;  (?ol.  iii.) 
X.  snd  232.  Maps  and  lUuitrations.  Price  £10  10«.  net.  Presente*}  h/  the 
PMbUsher, 

This  will  be  specially  noticed. 

Uodssia.  Peters. 

The  Eldorado  of  tbe  Ancients.    By  Dr.  Carl  Peters.  London  :  C.  Arthur  PearBon, 

1902.  Size  9  x  oj,  pp.  x.  and  448.  Maps  and  JUuttrations.  Price  21 «.  net.  Pre- 
sended  by  the  Publishers. 

See  review  in  the  Journal  for  November,  1902. 

Witra.  Bev.  Frangaise  27  (1902) :  544-550.  Hugnenot. 

1^  pnits  an  Sahara.    Par  P^re  Huguenot    Map. 

hath  AMca— Meteorology.     T.  8.  A/Hcan  Philosoph.  8. 11  (1902) :  248-318.     Sutton. 
Some  Pressure  and  Temperature  Besults  for  the  Great  Plateau  of  South  Africa. 
By  J.  B.  Sutton.     With  Diagrams. 

Togo.  M.  Deuttch.  8ehutggeb.  16  (1902):  120-122.    Metserschmitt  and  Ambronn. 

Breitenbestimmungen  in  To^o,  an^i^eBtellt  yom  Hauptniann  v.  Doerin^.  Berecbnet 
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von  Dr.  J.  B.  Meagerachmitt.'    ABtronomUche  BeobachtaDgen  von  Dr.  Grnner, 

1897.    Berechnet  von  Prof.  Dr.  Ambronn. 

Besaltate  der  astronomisohen  Beobaohtnngen  des  Herrn  H.  Kloae,  1897. 
Tripoli  Bieohieri. 

G.  Riochicri.    La  Tripolilknia  e  I'ltalia.    Milano:  Albright,  Segati,  e  C,  1902. 

Size  9x6,  pp.  62.    Presented  by  the  PublUhen, 
The  author  considers  that  the  future  relations  of  Italy  with  Tripoli  should  be  con- 
cerned rather  with  an  extension  of  commercial  intercourse  than  with  direct  political 
control. 
TripoU  and  Tnms.  Bohoanfield. 

Aus  den  Staaten  dor  Barbaresken.    Yon  Dr.  E.  Dagobert  Schoenfield.     Berlin  : 

Dietrich  Keimer,  1902.    Size  10 J  x  7,  pp.  268.    Plates.   Price  Gm.    Presented  hy  the 

Publisher. 

West  AfHca.  Rev.  Colon.  (1902) :  607-624.  

Bapport  de  d^imitation  Franco-Portugaise  de  la  Commission  entre  le  Congo  et  le 
Cabinda. 

HOBTE  AMSBICA. 

Canada- Hiitoriotl.    P.  and  T.RS.  Canada  7  (1901) :  (Sec.  L)  97-116.  Suite. 

La  Bivi^re  des  Trois-Bivi^res.    Par  M.  B.  Suite.     Wilh  Map. 
Canada— Historical.    P.  and  T.R.8.  Canada  7  (1901) :  (Sec.  I.)  47-96.  Suite. 

Le  Fort  de  Frontenac,  1668-1678.    Par  M.  Benjamin  Suite. 
Canada— Hew  Bnmswiok.    P.  and  T.B.8.  Canada  7  (1901)  (Sec.  IV.):  45-56.        EUt. 

The  Carboniferous  Basin  in  New  Brunswick.    By  R.  W.  Ells,  ll.d. 

United  States— Arkansas.  Braaner. 

Annual  Beport  of  the  Geological  Survey  of  Arkansas  for  1892.  Volume  V.  The 
Zinc  and  Lead  Region  of  North  Arkansas.  By  John  C.  Branner.  With  Atlae. 
Little  Rock,  1900.  Size  9x6,  pp.  xiv.  and  396.  Maps  and  lUu^lrations. 
Presented  by  Dr.  J.  C.  Branner. 

United  States — Census.  Hunt. 

Census  Reports.  Vol.  ii.  Twelfth  Census  of  the  United  States,  taken  in  the  year 
1900.  William  R.  Merriam,  Director.  Population.  Part  ii.  Prepared  under  the 
supervision  of  William  C.  Hunt,  Chief  Statistician  for  Population  (pp.  ocxxiy.  and 
754).  Ditto,  Vols.  v.  and  vi.  Agriculture,  Parts  i.  and  ii.  Farms,  Live  Stock 
and  Animal  Products  (pp.  ocxxxvi.  and  768).  Crops  and  Irrigation  (pp.  880). 
Ditto,  vols,  vii.-ix.  Manufactures,  Parts  i.-iii.  United  States  by  Indostries 
(pp.  ccoxlii.  and  698).  States  and  Territories  (pp.  x.  and  1102).  Special  Reports 
on  Selected  Industries  (pp.  xxiv.  and  1120).  Washington :  U.S.  Census  OfSce, 
1902.    Size  12  x  9}.     Maps  and  Diagrams.    Presented  by  the  Director  of  the  Census, 

United  States — Education.  — — ^ 

Board  of  Education.  Special  Beports  on  Educational  Subjects.  Vols.  10  and  11. 
Education  in  the  United  States  of  America.  London :  Eyre  &  Spottiswoode,  1902. 
Size  9J  X  6,  pp.  (vol.  10)  vi.  and  526 ;  (vol.  11)  vi.  and  612.  Price  (vol.  10)  2s.  Sd. ; 
(vol.  11.)  2s.  ed. 

United  States — GFeodesy.  Sohott. 

Treasury  Department.  U.S.  Coast  and  Geodetic  Survey.  Special  Publication, 
No.  7.  Oeodesy.  The  Eastern  Oblique  Arc  of  the  United  States  and  Osculating 
Spheroid.  By  Chas.  A.  Schott.  Washington,  1902.  Size  11|  x  9,  pp.  394. 
Maps,  Diagrams,  and  Illustrations,    Presented  by  the  U.S.  Treasury  Department, 

United  States— Oeodesy. 

Report  of  the  Superintendent  of  the  Coast  and  Geodetic  Survey,  showing  the 

Srogress  of  the  work  from  July  1,  1899,  to  June  30,  1900.     Washington,  1901. 
ize  12  X  9i,  pp.  724.    Maps  and  Illustrations.    Pretenled  by  the  U.S.  Coast  and 
Geodetic  Survey. 

Ditto,  July  1, 1900,  to  June  30, 1901,  pp.  440. 

United  State  s— G  eological  Survey .  Wannan 

B.UA  Geolog.  Surv.  No.  177,  Washington,  1901,  pp.  858. 

Catalogue  and  Index  of  the  Publicationa  pf  the  United  States  Survey,  1880-1901. 
By  Philip  (^reveling  Warman. 
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Mted  SiatM — XfttMohmottf.  

Euex  InsiUuU  Hutorical  CoUectioru  38  (1902):  225-256. 

The  Misery  Islands,  and  what  has  happened  there.    Map,  IUu$traUon$,  and  fae- 


The  Misery  islands  were  mach  conoemed  in  the  history  of  early  settlement. 

Vntid  StatM— ICnerals.  Hay. 

Department  of  the  Interior.  United  States  Geological  Sarvey.  Mineral  Besonrces 
of  the  United  States.  Calendar  Year  1900,  David  T.  Hay,  Chief  of  Division  of 
Mining  and  Mineral  Kesonices.  Washington,  1901.  Size  9x6,  pp.  928. 
Diagram.    Preteniad  by  U.S.  Department  of  Interior. 

Intsd  SUtot— Hew  Tork.  

Report  of  the  Board  of  Bapid  Transit  Railroad  Commissioners  for  and  in  the  City 
of  New  York  np  to  December  31,  1901.  Accompanied  by  Reports  of  the  Chief 
Engineer,  and  of  the  Auditor.  New  York,  1902.  Size  10}  x  7,  dd.  aOO.  Plant. 
Fmented  hy  the  Board  of  Rapid  Transit  Railroad  Commitiioners^  itevs  York, 

ViltadSUtes—Oilfieldi.  Adams. 

B.U.8.  Oeolog.  Sure.  No.  184,  Washington,  1901,  pp.  64. 

Oil  and  Gas  Fields  of  the  Western  Interior  and  Northern  Texas  Coal  Measures, 
ftod  of  the  Upper  Cretaoeoua  and  Tertiary  of  the  Western  Gulf  Coast.  By  George  J. 
Adams.     MapSj  Plates,  and  Diagrams. 

Vittad  States— Hoeky  Koimtains.    National  O.  Mag.  13  (1902) :  361-372.        Chapman. 
Our  Xorthem  Rockies.     By  R.  H.  Chapman.     Dlustrations* 
Deals  chiefly  with  the  Lewis  and  Clarke  Timber  Reserve  in  Montana,  recently 
nrreyed  by  the  U.S.  Geological  Survey. 

Intad  States— Bockj  Monntains.  Glass. 

Chinook  Winds,  By  P^.  J.  (ilass.  (Proceedings  of  the  Second  Convention  of 
Weather  Bureau  Officials  held  at  Milwaukee,  Wis.,  August  27,  28,  29,  1901,  pp.  41- 
43.)    Washington,  1902.     Plate. 

ITsxtsd  States — Sailing  Directions.  

Supplement,  1902,  relating  to  Sailing  Directions  for  the  Kast  ( 'oast  of  the  United 
States,  1899.  (Corrected  to  August,  1902.)  London,  1902.  Size  9J  x  6,  pp.  56. 
Price  8d.     Presented  by  the  Ilydrographer,  Admiralty. 

Viitad  States  -Surveys.  Wilson  and  Others. 

B.V.8.  Oeolog.  Surv.  No.  185,  Washington,  1901.  pp.  220. 

Results  of  Spirit  Levelling,  fiscal  year  1900-01.  By  H.  M.  Wilson,  J.  H. 
Renshawe,  E.  M.  Douglas,  and  11.  M.  Goode. 

ITnted  StatM— Texas.    B.U.S.  (ieol.  Surv.  No.  194,  Washington,  1902,  pp.  52.       Baker. 
The  North- West  Boundary  of  Texas.    By  Marcus  Baker.     Maps  ami  Diagrams. 
This  will  be  noticed  in  the  Monthly  Record. 

Viited  StetM— Texas.  B.V.S.  Geol.  Surv.  No.  190,  Washington,  1902,  pp.  162.    Gannett. 

A  Gazetteer  of  Texas.    By  Henry  Gannett.    Maps. 

Opens  with  a  valuable  monograph  on  the  State,  the  various  distributions  in 
whieh  are  illnstrated  by  maps. 

Vnitsd  Stotes— Texas.    B.U.S.  Geol.  Surv.  No,  178,  Washington,  1901,  pp.  1&        Weed. 
The  £1  Paso  tin  deposits.    By  Walter  Harvey  Weed.    Maps  and  Diagrams. 

These  deposits  occur  on  the  east  flank  of  the  Franklin  mountains,  in  the  extreme 
western  comer  of  Texas. 

CSNTBAL  AJTD  SOUTH  AMXBICA. 

Aifsntiae  Beptiblic.     Rev.  Museo  La  Plata  10  (1902) :  257-264.  Quevedo. 

Las  ruinas  de  Pajanco  y  Tuscamayo  entre  Sij&n  y  Pom&n.  For  Samuel  A.  Lafone 
Qoevedo.     Wilh  Plate. 

Argentine  Bepnblio.  

Ministerio  de  Obras  Pnblicas  de  la  ReptCblioa  Argentina.  Memoria  al  Honorable 
Congress,  l"*  Encro  1898-31  Julio  1899.  Segnuda  Edicion.  Buenos  Aires,  1899. 
Size  10|  X  7,  pp.  208.    Map  and  Diagrams. 

Ditto.  (Segunda  Memoria.)  Buenos  Aires,  1901.  Size  10}  x  7,  pp.  396.  Maps, 
Plans,  and  Diagrams.     Presented  hy  Dr.  F,  P.  Moreno. 
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Argentine  BepnUie.  

Repiiblioa  Argentina.  Ministerio  de  Obras  Pnblioas.  Inepeoeidn  General  de 
Nayegaoion  y  Pnertoe.  Concnrso  para  la  Gonetroocidn  y  Ezplotaoidn  de  nn 
Puerto  Gomercial  en  la  onidad  del  Boeario.  Doonmentoe  F^liminares.  Anexoe 
A,  B-B-x,  o,  ft  Indices  y  Tabla  Analftica.  12  toIs.  Boenoe  Aires.  O.  Kraft, 
1900.    8ize  10}  x  7.     Map;  Plant,  etc    Pre$ented  by  Dr,  F.  P.  Moreno, 

Barbados.  Oeolog.  Mag.  9  (1902) :  550-554.    Earriion  and  Jnkaf-Browsa. 

The  Geology  of  Barbados.  By  Prof.  J.  B.  Harrison,  c.m.o.,  and  A.  J.  Jnkes- 
Browne. 

BraiiL  Fnnka. 

Ans  Dentsoh-Brasilien.  Bilder  aas  dem  Leben  der  Dentschen  im  Staate  Bio 
Grande  do  Snl  yon  Alfred  Fnnke.  Leipzig;:  B.  G.  Tenbner,  1902.  Size  10  x  7, 
pp.  yiii.  and  288.    Map  and  lUustratione.    Price  8«. 

Bominioa.  Ball. 

Dominica.  Beport  on  the  Oaribs  of  Dominica.  Colonial  Beports,  Misoellaneons, 
No.  21, 1902.    Size  10  x  6,  pp.  16.    Map.    Price  2d. 

Bntah  Oniaiia.    Tijde.  K.  Ned.  Aard.  QenooU.  Ameterdam  19  (1902) :  695-852.    Bakhuis. 

Yerslag  der  Coppename-expeditie.    Door  L.  A.  Bakhuis.     With  Map  and  JUue- 

tralione. 

This  was  noticed  in  the  December  number  (yol.  xx.  p.  656).     The  map  is  on  the 
scale  of  1 :  200,000. 

Benador.  Rev.  O.  86  (1902) :  220-228.  Bonrgaoif. 

La  Bepublique  de  I'l^uateur.  Ses  conditions  dconomiqnes,  ses  ressources  et  son 
ayenir.    Par  Commandant  B.  Bourgeois. 

Patagonia.  Priokard. 

Through  the  Heart  of  Patagonia.    By  H.  Hesketh  Prichard.   London :  W.  Heine- 
mann,  1902.    Size  11  x  7|,  pp.  xyi.  and  346.    Mape,  Platet  (Coloured  ami  Photo- 
grature\  and  lUtutratione.    Price  21«.  net.    Preeented  5y  the  PtMiiher. 
This  has  been  noticed  elsewhere  (yol.  xx.  p.  644). 

Pen.  


Guide  du  Perou  pour  Capitalistes  et  Emigrants.     Lima,  1902.     Size  7}  x  5|, 
pp.  xiii.  and  (48).     Maps  and  lUustratione. 


Pom.  B.S.O.  Lima  10  (1900) :  197-207.  

De  Quiloa  ft  Puno.     Per  Pentland.     With  Map  and  Diagram. 

Porn.  

El  Peru  para  la  Immigracion.  Ueeidn  del  Ucayali.  Size  8  x  5|,  pp.  20.  Map 
and  lUuetrationi.     Presented  by  the  Peruvian  Chargi"  d*  Affaires. 

Pom.  Yandorghom  and  Otkart. 

Bapports  pr^sent^  an  Ministre  de  T Agriculture  et  des  Trayaux  publics  du  P^rou 
8ur  aivers  yoyages  entrepris  dans  quelques  regions  de  la  Be'pubhque  par  BfM.  lea 
ingenieurs  agronomes  G.  Vanderghem.  H.  yan  Hoorde,  J.  Michel,  Y.  Marie  et  le 
Midecin-Y^t^rinaire  A.  Peclerq.  1902.  Size  7|  x  5),  pp.  iy.  and  214.  Maps  and 
lUuetrations,    Presented  hy  the  Peruvian  Chargi  d* Affaires. 

Deals  chiefly  with  the  economic  resources  of  yarious  parts  of  Peru. 

Sontk  Amoriea.  Fonntaia. 

The  Great  Mountains  and  Forests  of  South  America.  By  Paul  Fountain.  Lon- 
don, etc :  Longmans,  Green  k  Co.,  1902.  Size  9  X  5},  pp.  .306.  Portrait  and 
Ulustrations,    Presented  6y  the  Publishers. 

Sontk  Amoriea — Andes.  Bnrokluirdt 

Anales  del  Mnseo  de  La  Plata.  Materiales  para  la  Historia  del  Continente  Snd- 
Amerioano.  Seccidn  Geologica  y  Mineraldgica.  III.  Coupe  G^logiqne  de  la 
Cordill^re  entre  Las  Lajas  et  Curacautin  par  le  Dr.  Carl  Bnrckhardt.  La  Plata, 
1900.  Size  14i  X  11.  pp.  102.  ilfap<,  Diagrams,  and  lUustraHons.  Presented  hy 
Dr.  Moreno. 

West  ladios.  Ann.  Hydrographie  30  (1902):  429-430.  Sokott. 

Ozeanographische  Beobachtungen  w'ahrend  einer  Reise  nach  den  westindischen 
Gewassem.    Von  Dr.  G.  Schott. 
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T«t  ladiM— CulML    B.UJS.  Gfol.  Sure.  No.  192,  WathingU>n\  1902,  pp,  114.    Gannett. 
A  Gazetteer  of  Caba.    By  Henry  Oannett.    Mapi, 

The  gazetteer  proper  is  ])receded  by  a  useful  skotch  of  the  geography,  resooroeM, 
fSnate,  popidation,  olc,  of  Cuba. 

T«t  IndiM— Xartiniqne.     Tour  iJu  Monh  8  (1902)  :  397-408.  

La  Catastrophe  de  la  Martinique.    Map  and  Illuttratum$, 
Im  IndiM— Kartiniqne.    Fortnightly  Rev.  72  (1902) :  469-479.  HeUprin. 

Mont  Pel^  in  its  Might.    By  Prof.  Angelo  Heilprin. 

Prof.  Heilprin  ascended  to  the  crater  of  Mont  FeMe  in  May  last,  while  the  volcanic 
tnes  were  etui  in  a  state  of  disturbance. 

iHt  Indies — Martiniqae.  Lacroix,  BoUet  de  Tlile  and  Girand. 

C.  lid.  135  (1902)  :  377-391,  419-43L 
Snr  I'emption  de  la  Martinique.    Note  de  MM.  A.  I^acroix,  Rollet  de  Tlsle  et 
Giraud. 

THt  Indies — Kartiniqne.  Laeroiz,  BoUet  de  Tlile  and  Girand. 

Bev.  Scimiifiqne  18  (1902) :  327-333,  390-396. 
L'ernption  de  la  Martinique.    Rapport  de  MM.  A.  Lacroix,  Bollet  de  Tlsle  et 
Girand.    Ditto,  Deuzieme  Rapport. 

Y«t  Indies— Martinique  and  St.  Vincent.  EoYey. 

Msrtinique  and  St.  Vincent :  a  Preliminary  Report  upon  the  Eruptions  of  1902. 
By  Edmund  Otis  HoTey.     (Author's  Edition,  extracted  from  Bulletin  of  the 
American  Museum  of  Natural  History,  vol.  xvi.,  article  xxvi.,  pp.  333-372.)     New 
York,  1902.     Size  10  x  6|.    Maps  and  Plates. 
This  was  noticed  in  the  December  number  (p.  638). 
T«t  Indies— 8t.  Vineent.  Enggins. 

An  Account  of  the  Eruptions  of  the  Saint  Vincent  Soufri^re,  with  Woodcuts. 
By  P.  Foster  Huggius.  Printed  at  the  Timet  Printing  Office,  Saint  Vincent. 
[1902.]     Size  7x5,  pp.  32. 

Wsst  Indies — St.  Vineent  and  Martinique .  

West  loilies.  Correspondence  relating:  to  the  Volcanic  Eruptions  in  St.  Vincent 
and  Martinique  in  May,  1902.  With  Map  and  Appendix.  London:  Eyre  & 
8pottiswoode,  1902.     Size  13J  x  8J,  pp.  xvi.  and  100.     Price  1«.  3d. 

AUSTBALABIA  AHD  PACIFIC  ISLANDS. 

Autralia— Climate.      Queensland  QJ.  17  (1901-1902):  144-158.  Nelson. 

Anniversary  Address  to  the  Boyal  (Teographical  Society  of  Australasia,  Queens- 
land.   By  the  Kight  Hon.  Sir  Hugh  M.  Nelson,  k.c.m.g. 

On  the  Climate  of  Australia. 

Autralia—Snms  and  Sesins.  Maiden. 

/.  and  P,R.&  New  South  Wales  35  (1901) :  161-212. 

The  Guma,  Resins,  and  other  Vegetable  Exudations  of  Australia.  By  J.  H. 
Maiden. 

Iritish  New  Gninea.     Queensland  GJ.  17  (1901-1902) :  117-143.  Magnixe. 

Impressions  of  a  Year's  Sojourn  in  British  New  CfUinea.     By  H.  B.  Maguire. 

Chstham  Island.        T.  and  P.  New  Zealand  I.  34  (1901) :  243-325.  Cockayne. 

A  Short  Account  of  the  Plant-coveriug  of  Chatham  Island.  By  1..  Oockayne. 
With  Map  and  Plates. 

ianta  Cru  Islands.    Records  Auftralian  Museum  4  (1902)  :  289-291.  Etheridge. 

The  Tavau,  or  Coil  Feather  currency  of  Santa  Cruz  Island,  Santa  Cruz  Group. 
By  R.  Etheridge.  jun. 

Society  Islands— Tahiti     Tour  du  Momh  8  (1902)  :  481-492.  Myriea. 

Tahiti — Notes  et  Impreesions.    Par  ^I.  PieiTe  de  Myriea.    Map  and  Elustrations. 

•onth  Australia — ^DisooYery.  . 

The  Flinders  Centenary.  Incidents  of  an  Historic  Voyage.  Reprinted  from  the 
TiegisUr,  1902.     Adelaide,  1902.     Size  8 J  X  5 J,  pp.  18.     Illustrations. 

Tasmania.  P.R.S.  Victoria  16  (1902;  :  28-35.  Kitson. 

On  the  Occurrence  of  Olacial  Beds  at  Wynyard,  near  Table  Cape,  Tasmania.  By 
A.  E.  Kitaon.     With  Map. 

Ko.  L— January,  1903.]  h 
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YietorU.  

Statistical  Register  of  the  Colony  of  Victoria,  etc.  1900.     Compiled  from  Official 

Becords  in  the  Office  of  the  Gtoveroment  Statist.  Melb3nrae,  [not  dated].     Size 
12J  X  8,  pp.  [698]  and  66. 

Wettem  Australia — Calvert  Expedition.  


Western  Australia.  Journal  of  the  Calvert  Scientific  Exploring  Expedition, 
1896-1897.  Perth,  1902.  Size  13J  x  8^,  pp.  62.  Map  ami  Illuttrations.  Pre- 
sented by  the  Surveyor- Gene  rah 

A  reprint  of  the  journal  kept  from  day  to  day,  apparently  by  the  leader,  Mr.  L.  A. 
Wells.  No  explaDation  is  given  of  the  delay  which  has  occurred  in  its  publication. 
The  map  shows  the  route  on  the  Fcale  of  2i  miles  to  the  inch. 

POLAB  BSGI0N8. 

Antaretio.  Bellingshaaseii. 

F.  Ton  BellingshauseDS  Forschungsfahrten  im  Siidlichen  Eismeer.  1819-1821. 
Auf  Grund  des  russischen  Original  werks,  herausgegeben  vom  Verein  fUr  Erdknnde 
zu  Dresden.     Leipzig:  S.  Hirzcl,  1902.    Size  9x6,  pp.  v.  and  204.     Price  5s. 

Arctic.  Abmni,  Cagni,  and  XdlinellL 

S.  A.  R.  Luigi  Amedeo  di  SaToia,  Duca  degli  Abruzzi,  U.  Cagni,  A.  Cavalli 
Molinelli.  La  "  Stella  Polare"  nel  Mare  Artioo.  1899-1900.  Milan  :  U.  Hoepli, 
1903  (1902).  Size  10  x  7,  pp.  lii.  and  592.  Maps,  Plates,  and  IVuUrations, 
Presented  by  the  Duke  of  the  Abruzzi. 

Arotie — VoYsya  Zemlya.  Xoriak. 

A  travers  le  Monde,  Tour  du  Monde  8  (1902) :  365-366. 

L'Expe'dition  du  Capitaine  russe  Yarnek  U  la  Nouvelle-Zemble  et  h  la  Mer  de 
Kara.    Par  M.  Moriak.    With  Map. 

Arotio  Ocean.  P.  American  rhilotoph.  S.  ^\  (l^iYl)-.  154-161.  Bryant. 

Drift  Casks  in  the  Arctic  Ocean.    By  Henry  Q.  Bryant. 

Arotio— Smith  Sound.        Petermanns  M.  48  (1902):  195-201.  Stein. 

Geographische  Nomenklatur  bei  den  Eskimos  des  Smith-Sundes.  Yon  Dr.  Robert 
Stein.     With  Map. 

Arctic— Knssian  Expedition.     Z.  Ges.  Erdk.  Berlin  (1902) :  630-634.  TolL 

Von  der  Rustischen  Polar-Expedition,  Berichte  des  Loiters  der  Expedition  Baron 
Eduard  Toll.     2.  Kurzer  Bericht  fiir  das  Jahr  1901. 

Arctic— Bussian  Expedition.     Petermanns  M.  48  (1902) :  179-184.  Toll. 

Ruesischc  Polar-E.xpedition    unter   Leitung  von   Baron  Ed.  Toll.     Bericht  iiber 
die  Tatigkeit  und  Verlauf  der  Expedition  im  Jahre  1901.     Yon  Eduard  von  Toll. 
Of.  article  in  Journal  for  August,  1902  (p.  216). 

Spitsbergen.  B.G.  Hist,  et  Deseriptire  (1901):  32-62.  Hamy. 

Une  Croisi^re  fran^aise  k  la  Cote  Nord  du  Spitzberg  en  1693.  Par  E.  T.  Hnmy. 
With  Map.     [See  note  at  p.  85,  ante.} 

MATHEMATICAL  GEOOBAPHY. 

Astronomy.  

Gonnaissance  des  Temps  on  des  Monvements  C^estes,  pour  le  Meridien  de  Paris, 
k  Tusage  des  Astronomes  et  des  Navigateurs,  pour  Tan  1905,  publics  par  le 
Bureau  des  Longitudes.  Paris :  Gauthier  Yillars,  1902.  Size  9|  x  6^,  pp.  yiii., 
814,  and  110.     Diagrams. 

Cartography.  Bnmlrar. 

Notes  on  Maps  and  Map-reading  for  the  guidance  of  Majors  preparing  for  the 
**  Tactical  Fitness"  Examination;  and  for  Officers  in  instructing  their  N.C. 
Officers  and  men.  By  Lieut. -Colonel  H.  M.  E.  Brunker.  London  :  W.  Clowes  & 
Sons,  Ltd.,  1902.  8ize  7x4,  pp.  yi.  and  52.  Uluttrations.  Pre9ented  by  the 
Publishers. 

Cartography.  Morritoa* 

Maps :  their  Uses  and  Construction.  A  short  popular  treatise  on  the  advantages 
and  defects  of  Maps  on  yarious  projections,  followed  by  an  outline  of  the  prinoiples 
involved  in  their  construction.    By  G.  James  Morrison.   Second  Edition.    Bevised 
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ftod  Enlarged.    Ix>ndon :  Edward  Stanford,  1902.    Size  8x5,  pp.  xii.  and  152. 
Diagrauu.    Price  5«.  nel.    Pretented  hy  the  Author, 

Most  of  the  snggestioDB  made  in  the  reriew  of  the  first  edition  (Journal^  vol.  Iviii. 
p.  528)  have  been  adopted  in  this  edition. 

PET8ICULL  AHD  BIOLOaiCAL  GIOOSATHT. 


Kaiaerl.  Aiutdemie  der  Wisfenschaffcen  in  Wien.  Mittheilnnffen  der  Erdbeben- 
Commiaaion  der  Kaiierlichen  Akademie  dor  Winenschaften  in  Wien.  Nene  Folge 
Noa.  1-8.  Wien,  1901-1902.  Size  9}  x  6),  pp.  64, 114,  56,  24,  52, 56, 116,  and  86. 
JCapf,  Plate,  and  Diagram. 

fleologieal  History.  Aokroyd. 

J\  Yorkshire  Geolog,  and  Polffteohnie  8. 14  (1902) :  401-421. 

On  the  Cironlation  of  Salt  and  its  Bectring  on  Geological  Problems,  more  particu- 
larly that  of  the  Geological  Aj^e  of  the  Earth.  By  William  Ackroyd.  With 
Diagramt. 


lorphology.  Henber. 

WiflienschaftUche  Charakteristik  und  Terminologie  der  Bodengestalten  der 
Erdoberfiache.  Von  August  Neuber.  Wien  und  Leipzig  :  W.  Braumiiller,  1901. 
Size  10  X  6j,  pp.  xii.  and  648.    Preeenied  by  the  PMiaher. 

Owaaography— Bed  Sea.    Sihb.  K.A.  W.  Wien  110  (1901)  (AUh.  I.) :  249-258.     Tnehf. 
Ueber  den  Cbarakter  der  Tiefseefauna  des  Bothen  Meeres  auf  Grund  der  Yon  den 
rjaterrelchisohen  Tiefsee-Expedition  gewonnenen  Ausbeute.    Yon  Theodor.  Fuchs. 

Fkyiieal  Geography.  Gilbert  and  Brigham. 

Twentieth  Century  Text-books.  An  Introdurtion  to  I'hysioal  Geography.  Hy 
Grove  Karl  Gilbert  and  Albert  Perry  Brigham.  London:  Hirschfeld  Brothers, 
1902.  Size  8x5,  pp.  xvi.  and  380.  Map9  and  Illustrations.  Price  58.  net. 
Presented  by  the  Publi$herK 

Fhytieal  Geography.  Buessv 

I A  Face  de  la  Terre.    (Das  Antlitz  dor  Erde.)     Par  Ed.  Suess.     Traduit  avec 
rAatorisation  do  I'Auteur  par  Emmanuel  de  Margerie.     Tome  iii.  (1'''  Partie). 
Paris:  Armand  Colin,  1902.    Size  10  x  6 J,  pp.  xii.  and  530.     Maps  and  Illustra- 
tions.   Price  15 /r.     Presented  hy  thv  Publishers. 
This  will  be  specially  noticed. 

BiTsn.  Herrmann. 

Forecasting  for  Bivers  of  Small  Drainage  Area,  especially  those  of  North 
Carolina.  By  C.  F.  von  Herrmanu.  (Proceedings  of  the  Second  Convention 
of  Weather  Bureau  Officials  held  at  Milwaukee,  Wis.,  August  27,  28,  2U,  1901, 
pp.  158-167.)    Washington,  1902. 

Discusses  the  inflnence  on  the  flow  of  rivers  of  geological,  topographical,  and 
nteteorological  conditions. 

livsn.  National  G.  Mag.  13  (1902) :  373-384.  Jefferion. 

Limiting  Width  of  Meander  Belts.    By  Prof.  Mark  S.  W.  Jefferson.     Diagrams. 
Discnssed  chiefly  from  a  mathematical  point  of  view. 

Sivsr  Saiini.        B,  Union  G.  Nord  tie  la  France  23  (1901) :  195-208.  Conrad. 

Eseai  d*une  theorie  des  bassins  fluviaux  et  de  T^rosion  des  masses  continentales. 
Par  H.  Conrad. 

The  author  attempts  a  more  precise  deflnition  of  river-basins  than  is  generally 
giren,  pajring  attention  to  the  flow  of  underground  as  well  as  sub-aerial  waters. 

BiT«r  Curvea.  Geolog.  Mag,  9  (1902) :  450-455.  Callaway. 

On  a  Cause  of  Biver  ( 'urves.    By  C.  Callawoy,  d.sc.     With  Diagrams. 
The  influence  of  the  junction  of  tributaries  is  considered  of  importance  in  the 
development  of  curves. 

Volemnoet.  Rev.  Sdentiflque  18  (1902):  296-304.  Taqnin, 

A  propos  de  la  th^rie  des  volcans.    Par  A.  Taquin. 
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AHTHBOPOeEOOSAPST  AVD  HISTOBIOAL  eEOOBAPHT. 

Hiitorieal— Toieanelli.  Grayier. 

La  Lettre  et  la  Garte  de  Toscanelli  k  Femam  Martins  et  k  Christophe  Golomb 
d'apr^  Henry  Vignand.  Par  M.  Grabriel  Gravier.  (From  the  B.S.  Normande  6, 
1902.    Roaen :  £.  Cagniard,  1902.    Size  9x7,  pp.  24.    Price  4«. 

ffittorj.  Brandt,  Schnrta,  ete. 

Weltgeachiohte.  Zweiter  Band.  Ostasien  nnd  Ozeanien.  Der  Indische  Ozean. 
Yon  Max  tod  Brandt.  Dr.  Heinrich  Schurts,  Prof.  Dr.  Karl  Wenle,  and  Prof.  Dr. 
Emil  Schmidt.  Leipzig  and  Wein :  Bibliographisches.  Institat.,  1902.  Size 
10}  X  7,  pp.  xvi.  and  638.    AfajM  and  Plates, 

BIOGBAPHY. 

Obalmert.  Lovett. 

James  Chalmers.  His  Aatobiography  and  Letters.  By  Richard  Lovett,  m.a. 
Third  Impression.  London  :  The  Religious  Tract  Society,  1902.  Size  9x5),  pp. 
512.  Mapt  and  Portraits.  Priee  Is.  6d.  net.  Presented  by  the  Religious  Trad 
Soeieiy.    [To  be  reviewed.] 

Trohidier.  HhU  Lit.  Club  Mag.  2  (1901-1902) :  217-219.  Blyth. 

Sir  Martin  Frobisher :  a  Yorkshire  Elizabethan  Seaman.    By  Robert  Blyth,  jnn. 

Ball  and  Foxc.  H,iU  Lit.  aub  Mag.  2  (1901-1902) :  239-241.  Dizon. 

The  Records  relating  to  Masters  James  Hall  and  Lnke  Foxe,  Hull  Seamen.  By 
Ronald  Dixon. 

Parmeatier.  Gravier. 

Notice  sur  Jean  Parmentier ;  Navigateur  Dieppois  (1494-1530).  Par  M.  Gabriel 
Grarier.    Rouen :  E.  Cagniard,  19U2.    Size  9x7,  pp.  14.    2*rice  4«. 

Sabine.  T^rrestriaZ  Ifoyne^t^m  7  (1902):  131-140.  

Biographical  Sketch  of  General  Sir  Edward  Sabine,  f.k.s.,  k.cb.     With  Portrait. 

Behanehier.  Eoeherl. 

Johann  Jacob  Scheuchzer,  der  Begriinder  der  physischen  Geographic  dee  Hochgo- 
birges.  Von  Dr.  Franz  Xaver  Hoeherl.  (Miinchener  geographische  Stndien, 
herausgegeben  Ton  Siegmund  Giiother.  Zehntes  Stiick.)  Miinchen :  T.  Acker- 
mann,  1901.    Size  9x6,  pp.  viii.  and  108. 

Scheuchzer  (bom  at  Ziirich,  August  2, 1672)  was  the  first  to  study  scientifically,  not 
only  the  outer  form,  but  the  structure,  meteorology,  glaciers,  etc,  of  the  Alps. 

GBVEBAL. 

Alaanaft.  Olaen. 

The  Fisherman's  Nautical  Almanack  and  Tide  Tables.  A  Directory  of  BriUah 
and  Foreign  Fishing  Vessels,  Steamers,  etc.  By  O.  T.  Olsen.  27th  Year,  1903. 
Size  7x5.  pp.  xxx?iii.  and  514.    Priee  Is.    Presented  by  the  Author. 

Antwerp  Bzbihition.  

AnTers — Mai-JuiUet  1902.  Catalogue  de  TExposition  Cartographiqne,  Ethno- 
graphiqne  et  Maritime  .  .  .  organisee,  par  la  Soci^te'  Royale  de  Geographic 
d'Anvers.     Anvers,  1902.     Size  8|  x  6,  pp.  xxxii.  and  36S.    Plates. 

AtUatit.  Geolog.  Mag.  9  (1902) :  455-456.  SeharfF. 

Some  Remarks  on  the  Atlantis  Pioblem.     By  R.  F.  Scharfi*,  ph.d. 

Bibliography— Gaalagy.  

Geological  Literature  added  to  the  Geological  Society*s  Library  during  the  Tear 
ended  December  31,  1901.  Compiled  by  the  Assistant-Lilmurian  and  edited  by 
the  Assistant-Secretary.  London  :  Geological  Society,  1902.  Size  9  x  5},  pp.  196. 
Prtce  24t.     Presented  by  the  Geologicid  Society. 


Atsoeiatian.  

The  British  Association  at  Belfast.  Special  Report  (The  Irish  AoiuraUit, 
NoTember.  1902.  pp.  *Jo3-SlO/)  Dublin :  Kaaon  v^  Son.  Size  8}  x  5^.  Presented 
hy  the  Editors. 
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Catalogue  of  Ihe  Library  of  the  Zoological  Society  of  London.  "^fCk  Edition. 
London:    Taylor  and  Francis,  1902.    Size  9  x  5^,  pp.  856.    Preiented.  by  the 
Zooiagieal  Society. 
The  Library  now  contains  about  25,500  Tolnmes,  including  many  of  geog^riphical 


Ltion.  OhaiUey-bert. 

Gompcgnies  de  Colonisation  sous  I'ancien  regime.    Par  Joseph  Chailley-Bert. 
Paris  :  Armand  Colin  et  Cie.,  1898.    Size  7|  x  4^,  pp.  192.    Price  2«.  3d. 
On  tbe  system  of  **  chartered  companies  '*  in  former  days  in  the  principal  Europeaii'  • . 
cniitiieB. 

Ihstam  Alia  and  Afdsa.  XadroUe.  - 

De  Marseille  )i  Canton.    Gnide  da  Voyagenr.    Par  CI.  Madrolle.    Publie'  par  le 
Comite  de  TAsie  Francaise.    Indo-Chine,  Canal  de  Suez,  Djiboati  et  Harar,  Indes, 
Ceylsui,  Siam,  Chine  Meridionale.     Paris:  Comite  Asie  Fran9aise,  1902.    Size 
7  X  4|,  pp.  Tiii.,  Ti.,  183,  ziii.,  and  186.    Mapi  and  Plam.   Price  18 /r.    Presented 
ly  the  PMithen. 
This  is  Qsefnl  as  the  first  attempt  to  provide  the  general  travellor  with  a  handy 
guide-book  to  the  French  possessions  in  the  Far  East.    The  bulk  of  the  volnme  is 
defoted  to  Indo-Chins,  but  other  countries  of  Eastern  Asia  are  briefly  touched  upon. 

lAneation — Xap-drawing.  Seanlan. 

Memory  Map-drawing.  By  a  I'rofessional  Teacher.  (B.  G.  Scanlan,  I'ialha 
State  School,  Queensland.)  Halifax :  Blatchford  Brothers,  1902.  Size  9i  X  7^. 
pp.  28.     Diagram  and  Mapi,    Pre$ented  by  the  PubHthf-rs. 

XxploTation.  Hngnes. 

Manual illoepli.  L.  Hugues.  Cronologia  delle  Scoperte  e  delle  Esplorazioni  Geo- 
grafiche.  dair  anno  1492  a  tutto  il  rccolo  xix.  Milan:  Ulrico  Hoepli,  1903. 
Size  6x4,  pp.  viii.  and  488.     Price  4.50  lire.    Prtaenied  by  the  Publiihers. 

Ssography.  Besworth. 

Macmillan's  Short  Geography  of  the  World.  A  Xcw  Handbook  for  Teachers  and 
Students.  By  George  F.  Bosworth.  London :  Macmillan  &  Co.,  1902.  Size 
7  X  4},  pp.  ri.  and  198.  Price  !».  6d.  Maps  and  Illuttrations.  Presented  by  th& 
Putiiehers. 

This  is  little  more  than  a  summary  of  geographical  facte,  sli^^ht  regard  being  paid 
to  the  relations  of  cause  and  effect,  and  it  therefore  possesses  little  eductitional  value. 

■alaria.  Stephens  and  Christophers, 

^yal  S^Ksiety.  Reports  to  the  Malaria  Committee.  Seventh  Series.  Reports 
from  Mesers.  Stephens  and  Chris toplieri?,  India.  London  :  HarrisoD  iV  Sons,  1902. 
Size  8^  X  5i,  pp.  52.     Illustrations,     Price  'in.     Presented  by  the  Hoyal  Society. 

Madiol  Geography.  Sedgwick  and  Winslow; 

Jfem.  American  A,  Arts,  and  Sci,  12  (1902):  021-577. 
Statistical  Studies  on  the  Seasonal  Prevalence  of  Typhoi<l  Fever  in  Various 
Cocmtries  and  its  Relation  to  Seasonal  Temperature.    By  William  T.  Sedgwick, 
PH.D.,  and  Charles-Edward  A.  Winslow,  s.m.     With  Diagrams. 

Mgnataineering.  Collie. 

Climbing  on  the  Himalaya  and  other  Mountain  l^anges.  By  J.  Norman  Collie. 

Edinburgh :  David  Douglas,  1902.    Size  9  x  5},  pp.  xii.  and  316.    Maps  and 
Illustrations.    Presented  by  the  Publishers. 

Tbis  will  be  specially  noticed. 

Xovntain-iiokncis.  Alpine  J.  21  (1902) :  161-179.  Hepburn. 

Some  Reasons  why  the  Science  of  Altitude-illness  is  still  in  its  Infancy.     By  Dr. 
li.  L.  Hepburn. 

Satnre  Study.  Scottish  Q.  Mag.  18  (1902) :  525-536.  Oeddes. 

Nature  Study  and  Geographical  Education.     By  Prof.  Patrick  Geddes. 

PlBM-namM.  ^.iS'.  (7.  Genet-e  41  (1902) :  97-108.  Ottramare, 

Noms  de  lieux  et  de  peuples.    Par  M.  le  Prof.  Paul  Ottramare. 
Sailing  Direetions.  Maclear. 

£astem  Archipelago.  Part  i.  (Eastern  Part)  comprising  the  Philippines.  Sulu 
Sea,  Sulu  Archipelsgo,  N.E.  Coast  of  Borneo,  Celebes  Sea,  N.E.  Coast  of  Celebes, 


102  NIW  MAW. 

Molucca  aud'Oillolo  rassages,  Banda  and  AraTura  Sfas,  N.W.  and  Weet  Coasts 
of  New  CrttJDba,  and  North  Coast  of  Auatralia.  Compiled  from  Tarious  aourcea 
by  Captain  J:  P.  Maclear.  London:  Eyre  &  Spottiaivoode,  1902.  8ize  9|  X  6, 
pp.  xxxii.  end  682.     Map.    Price  4«.    Presented  by  the  Eydrographer,  Admiralty. 
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NEW  HAPS. 

By  E.  A.  RBSYSS,  Map  Curator,  B.G.8. 

XVBOPS. 

Albania.  Institnt  Oeographiqua  de  BmzellM. 

Albania.    Scale  1 :  500,000  or  7  8  stat.  miles  to  an  inch.    University  Xouvelle. 

InBtitut  G^ograpbique  de  Bmxelles,  1902. 

An  orographical  map  of  Albania,  showing  height  of  land  by  means  of  five  different 
tints  of  brown,  ranging  from  100  to  over  2000  metres.  It  is  soiuewhat  diagramatio  in 
style,  and  few  names  are  given.  Two  insets  appear  in  the  left-hand  comer  of  the  map, 
illustrating  the  geology  and  climatic  conditions  of  the  country. 

IngUad  and  Wales.  Ordnanoe  Snrroj. 

Ordnanob  Subykt  of  Enolaitd  Ain>  Wales  : — ^Revised  sheets  published  by  the 
Direotor-Gteneral  of  the  Ordnance  Bnrrey,  Soatbampton,  from  November  1  to  29, 
1902. 

1  inoh : — 

With  hills  in  brown  or  black,  75, 114  (engraved).     1«.  each. 

Printed  in  colours:  96  and  part  of  83  (combined),     la.  ^d,    116  and  part  of  129 

(combined),  121,  151,  152, 164.     U,  each, 

6-iBeh — County  Maps : — 

Dorsetshire,  7  n.w.,  13  n.w.,  8.W.,  31  s.e.,  32  8.E.,  40  n.e.,  41  n.b.,  44  s.w.,  8.B.,  48 
N.E.,  8.E.,  49  N.W.,  50  S.B.    Gloacestsrshire,  13  n.e.    Montgemeryshire,  4  n.b.,  s.k., 

O  B.W.,  B.B.,   t)  BaE.,  o  N.W.,  N.B.,  «/  8.W.,  8.E.,  lU  N.W.,  8.W.,  8.B.,  IX   N.W.,  8.W.,  Xo  Xt.B., 
S.W.,  14   N.W.,   N.E.,   8.W.,  8.E.,  15  N.I.,  8.W.,  8.E.,  17   N.W.,  20  8.E.,  21  N.W.,  N.I.,  S.W. 

Shropshire,  8  n.e.,  11  s.s.,  12  s.e.,  13  n.e.,  14  n.w.,  s.w.,  16  n.w.,  18  s.e.,  19  8.W.,  22 

N.E.,  23   8.E.,  26  N.W.,  N.E.,   S.W.,  28  N.W.,   N.I.,  29  N.W.,  S.W.,   8.E.,  30   N.W.,  N.E.,   33 

N.W.,  N.E.,  B.W.,  85  N.W.,  N.E.,  36  N.W.    Somersetshire,  85  n.w.    Staffordshire,  43  n.e., 
46  8.W.,  56  N  E.    Wcrcesterihlre,  5t>  n.e.     Is.  each. 

86-inoh — County  Maps : — 
Cambridgeshire,  XXIII.  10;  XXVII.  9,  13;  XXXI.  1,5;  XXXIIL  8;  XXXIV. 
10,  16 ;  XXXV.  7,  12,  15,  16 ;  XXXVL  1,  2,  5,  6;  XXXIX.  1,  2,  3,  4,  6,  7,  8,  9, 
10,  11.  12,  13,  14,  15,  16 ;  XL.  3,  6.  8 ;  XLI.  1,  3,  4,  5,  6,  7,  9,  10, 13,  14 ;  XLII. 
13  ;  XLVI.  1,  4  ;  XLVIIl.  1,  2,  6,  9 ;  LV.  1,  2,  3,  5,  11,  12.  Dorsetshire,  XXI.  7, 
8,  9,  11,  12,  13;  XXX.  1,  4,  6,  8, 10,  11,  12.  13,  14,  16  ;  XXXVIII.  2,  3,  6, 13,  14  ; 
XLV.  2,  3,  8,  12:  XLVI.  1,  9,  10,  11,  12,  14;  LIL  2,  12;  LIIL  6;  LIV.  6,  12. 
Gloucestershire,  XXXIV.  16;  XLIV.  7;  XLVI.  10,  II,  12, 14, 15,  16;  LIV.  2,  3, 

4,  6,  7. 11,  12.  14,  15;  LVL  15,  16;  LXU.  3,  4,  7,  8,  11,  12, 14,  15,  16;  LXUL  6, 
7;  LXIV.  10;  LXIX.  10;  LXXIll!  14,  16.  Montgomeryshire,  XXXL  2; 
XXXVII.  4,  7;  XLVIL  3,  12,  14;  XLVIIL  3.  4,  5,  6;  LL  3.  4,  7,  8,  10,  11. 
Badnorshire,  VIL  4,  7,  8,  10,  11.  Shropihire,  XXXVL  15;  XLIV.  1 ;  XLVII. 
2,  6,  13;  XLVIIL  1,  3,  5,  6,  7,  8,  13;  L.  14,  15,  16;  LL  13,  15,  16;  LIL  6,  12, 
13;  LIIL  4;  LV.  1,  6,  10;  LVIL  2,  3,  4,  6,  7,  8,  10,  12;  LIX.  4,  6,  7»  8,  12. 
Somersetshire,  LXXXVIL  11,  12,  15,  16.    Staffordshire,  LXII.  1,  5,  7;  LXIII. 

5,  6,  7,  8;  LXIV.  5;  LXV.  3,  5,  7;  LXXIV.  3,  4.  Suffolk,  XXX.  12, 16;  XXXI. 
5  ;  XLI.  4.  Warwickihire,  V.  3,  5,  7.  Worcestershire,  VIIL  3,  4,  7,  11, 15,  16  ; 
XIll.  12;  XIV.  4.  Yorkshire.  CCLXXXIV.  14,  15,  16;  CCLXXXV.  11,  12,  13, 
14,  15;  CCXC.  13,  15;  CCXCL  5, 10,  14;  CCXCII.  9:  CCXCVL  5;  CCXCIX.  4. 
3«.  each. 

England  and  Wales.  Oeologioal  Surrey. 

Maps  (1-inch).   Now  Series  (colour-printed).    Solid  Edition,  232,249.   1$,  6d,  each. 

(-E.  Staujordf  London  Agent) 
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HutlMn. 

veteris  tabula  in  usum  scholarum  descripta.  With  inBet  plans,  (1)  Urbis 
IneremeDta  Begionatim  descripta ;  (2)  Urbis  pars  Media  duplici  Maioris  Tabal» 
Modolo  descripta.  Ohristian  Huelsen.  Scale  1 : 4.250  or  006  stat. mile  to  an  inch. 
Four  sheets.  Berlin:  Dietrich  Beimer  (Ernst  Yohsen),  1901.  rrioe,  unmounted 
in  paper  cover,  9  marJcB. 
This  is  a  large  wall-plan  of  ancient  Borne,  prepared  specially  for  the  use  of  schools. 
h  is  clearly  executed  in  a  bold  style,  and  printed  in  colours. 

ASIA. 
Jam.  Seryiee  Oeographique  de  rArmee.  Paris. 

Asie.     Scale  1:  1,000«000  or  15-8  stat.  miles  to  an  inch.     Sheets:  20  N.,  108  e., 
Hu^  ;  24  N.,  114  s.,  Cauton.     Serrice  G^ographique  de  TArm^e.    Paris,  1900-1901. 

These  two  sheets  form  part  of  the  large  map  of  Asia,  on  the  scale  of  1 : 1,000,000, 
wkicfa.  has  been  commenced  by  tlie  Service  Gtfographique  de  I'Armee,  Paris.  They 
are  printed  in  colours,  and  contain  the  results  of  survey  work  up  to  1900. 

Asiatie  Bvssia.  Toll. 

Die  Aafnahme  der  Taimyr-Bai  1900-01  durch  Baron  £.  Toll.  Scale  1 :  8,500,000 
or  55*2  stat  miles  to  au  inch.  Petemutntu  QeograpJtiiche  MitteUungenj  Jahrgang 
1902.     Gotha :  Justus  Perthes.     Fretented  by  the  Publisher. 

T^^»»  OoYerament  Surveys.  Surveyor-General  of  India. 

Ti^^iim  Atla^,  4  miles  to  an  inch.    Sheets :  20  n.e.,  parts  of  Jodlipur  (Native  State, 
Bajputana  Agency),  additions  up  to  1901, 1902.    40  8.W.,  parts  of  districts  Belgaum, 
Batnagiri,  and   Satara,  Native   States  of  Kolhtipur  and  Southern  Maratha  and 
Satara  Agencies  (Bombay  Presidency),  1901.    51  8.W.,  parts  of  Native  States  of 
Owalior  (CI.  Agency),  Bundi,  Tonk,  Jaipur,  Kotah,  and   Jhalawar  (Bajputanu 
Agency),  with  additions  to  1899,  1901.    GO  n.w.,  parts  of  districts  Mysore,  Hassan, 
Kadur,  and  Tumkiir  (Mysore  State),  additions  to  1896,  1901.     64  s.w.,  parts  of 
districc  K&ngra  (Punjab),  of  liukshu  (Kashmir),  and  Great  Tibet,  additions  to 
1899.      69   8.E..  parts   of   dibtricts    Uamirpur,   Fatehpur,   and    B^nda   (United 
Provinces  of  Agra  and  Oudh),  and  Xative  State  of  Bundelkhaud  (C.I.  Agency), 
additions  to  1899.     78  n.e.,  Madras  district  and  parts  of  North  Arcot,  Nellore, 
and  Cbingleput  district  (Madras  Presidency),  additions  to  railways  up  to  1899. 
105  8.W.,  parts  of  districts  BiUspur  and    Sambalpur  (Central   Provinces);   of 
district  Banchi  and  Tributary  States  Sarguja,  Udaipur,  Gdngpur,  and  Jashpur 
(Chota  Ndgpur),  additions  to  1899,  1901.     124  6.W.,  parts  of  districts  Kdmriip, 
Darrang,  Garo  hills,  Godlpura,  and  Kha^i  and  Jaintiu  hills  (Assam),  additions 
to  1901,  1902.     125  S.W.,  parts  of  dibtriuts   Mymensingh  (Bengal)  und   Sylhet 
(Assam),  additions  to  1901,  1902.      54,  ])arts  of  districts   Hoshangabad,  Ximar, 
Wardha  and  Bctul  (Central  Provinces),  Amraoti,  Akolu.  Bulddna,  and  EUichpur 
(Berar),  Khandesh   (Bombay   Presidency),   and  of   Native   State   Indoro  (C.I. 
Agency),  additions  to  1899. — Burma  and  adjacent  countries,  scale  32  miles  to  au 
inch,  2  sheets,  second  edition,  with  additions  to  boundaries  and  railways  up  tD 
December,  1901,  1902. — The  Central  India  Agency,  scale  16  miles  to  an  inch,  2 
iheetsand  index,  additions  and  corrections  to  1901. — The  Nortb-Westem  Provinces 
snd  Oudh.  showing  the  districts  and  states  under  the  jurisdiction  of  the  Lieutenant- 
Governor  and  Chief  Commisdioner,  scale  16  miles  to  an  inch,  2  sheets  and  index, 
with  additions  and  corrections  to  1901. — Lower  Provinces  Bovenue  Survey,  1  mile 
to  an  inch,  district  Monghyr,  Seasons  183^3-38  and  1845-47.     Sheet  15  (second 
edition),  with  additions  to  boundaries,  1897,  1901,  district  Pumeah.     Sheet  12, 
with  additions  to  boundaries  und  railways,  1897,  1901. — District  of  Surat,  5  miles 
to  an   inch.     1902. — Assam    Survey,   1  mile  to  an   inch.     Sheets  (Preliminary 
Edition)  8  and  9.     District  Goalpira,  Seasons  1895-98,  1901-1902;  (Preliminary 
Edition)  18.  district  Kamrup,  Season  1896-97,1902;  (Second  Prelimary  Edition) 
38  and  portion  of  37.  districts  Kamrup  and  Darrang,  Seasons  1885-86,  1890-91, 
:  and  1896-97,  1902;  (Preliminary  Edition)  49,  district  Darrang.  Seasons  1880-87, 
and  1895-96,  1902 ;   (Preliminary  Edition)  52,  districts  Kumrup  and  Nowgong, 
Seasons  1887-88,  1890-91,  and  1897-99,  1902;  (Preliminary  Edition)  62  and  6iJ, 
district  Xowgoug,  Seasons  1887  88,  1890-91,  and   1897-98,  1902;   (Preliminary 
Edition)  163,  North  Lushai  hills.  Seasons  1898-99,  1900,  1901.— Bengal  Survey, 
1  mile  to  an  inch.     Sheets :  1 1 1 ,  districts  Muzatfarpur  and  Champdran,  Seasons 
1893-96.  1902;  (Preliminary  Edition)  143,  district  Muzaffarpur,  Seasons  1885-86 
and  1893-95,  1901;   285  and  portion  of  308,  district  Hooghly,  Seasons  1869-70, 


104  NEW  MAPS. 

1901.— Bombay  Survey,  1  milo  to  an  inch.  Sheet  185,  district  Thina  and  Jawhar 
State,  Seasons  1884-85, 1902.— Burma  Survey,  1  mile  to  an  inch.  Sheets:  125 
(142  Old  Series),  districts  Bassein  and  Myaungmya,  Seasons  1879-80.  1901 ; 
(Preliminary  Edition)  190  (New  Series^  district  Shwebo.  Seasons  1892-96. 1901 ; 
240  (New  Series)  districts  Mandalay,  Buby  Mines.  Shwebo  and  Hsi  l*aw  (Xorth 
Shan  States).  Seasons  1890-91  and  1897-1900,  1901 ;  (Preliminary  Edition)  244 
(262  Old  Series),  districts  Sagaing.  Kyaukse,  Maudalay  and  Southern  Shan  States, 
Seasons  1889-90,  1891-92.  and  1898-1900.  1902;  255  (273  Old  Series),  district 
Toungu,  Seasons  1890-91-92.  1901;  (Second  Edition)  SOo  (324  Old  Series), 
districts  I'egu  and  Toungu,  Seasons  1895-98,  1901 ;  |(8econd  Edition)  307  (326 
Old  Series),  districts  IVgu  and  Th&ton.  Seasons  1881-84  and  1894-97,  1901 ;  (354 
New  leeries),  district  Tbaton.  Season  1892-95,  ltK)l ;  (Preliminary  Edition)  435 
(Xew  Series),  parts  of  South  Hsenwi  and  Manglon  States,  Season  1899-1900, 
1901 ;  436  (Xew  Series),  parts  of  Northern  and  Southern  Shan  States.  Season 
1899-1900.  1901.— Madras  Survey,  1  mile  to  an  inch.  Sheet  74,  part  of  district 
Tdmkur  (Mjsore).  Season   1876-78.  with  additions  to  roads,  canals,  eto,  up  to 

1896.  1901.— South-Eaetem  Frontier,  4  miles  to  an  inch  (Seventh  Edition). 
Sheet:  4  s.w..  Upper  Burma,  patts  of  districts  Buby  mines,  Schwebo,  Sagaing, 
Mandalay.  and  of  Northern  Shan  States.  Seasons  1886-93.  with  additions  and 
corrections  up  to  December,  1900.  1902. — Xorth-Westem  Province  and  Oudh 
Survey,  1  mile  to  an  inch.  Sheets :  (l^liminary  Edition)  70,  district  Shahjanpur, 
Seasons  1895-97,  1902;  85,  district  Budaun,  Season  1877-78,  corrections  to 
boundary  up  to  October.  1900,  1901 ;  168,  districts  Mirzapur  and  Jaunpnr, 
Seasons  1877-81,  and  1885-86,  with  additions  and  corrections  to  railways,  etc., 
up  to  May.  1899,  1901 ;  195,  districts  Jaunpur,  Ghazipur  and  Benares,  Seasons 
1879-84,  with  additions  and  corrections  to  railways  and  roads,  etc.,  up  to  June, 

1897,  1901;  214  and  52.  parts  of  Gorakhpur  (X.W.  Provinces  and  Oudh;  and 
Champiran  (Bengal),  Seasons  1885-87,  1892-93,  and  1894-%*,  1902.— Hyderabad 
Assigned  dibtrict^  district  of  EUichpur,  8  miles  to  an  inch,  1901.— Assam,  district 
Goilpara,  8  miles  to  an  inch.  1901 :  district  Sylhet.  8  miles  to  an  inch,  1902. — 
Chart  of  Traverse,  No.  20:  party  (Burma  forest).  21  miles  to  an  inch.  Sheet 
213  (New  Series),  Season  1893-94,  1902 ;  Chart  of  Triangulation,  No.  20  party 
(Burma).  2  miles  to  an  inch.  Sheets:  253  (New  Series),  Season  1891-93,  1902; 
255  (New  Series),  Seasons  1885-92.  1902;  257  (New  Series),  Seasons  1894-96, 
1902  ;  258  (New  Series),  Seasoni*.  1882-83-84,  1886-87,  and  1895-96,  1902. 

lado-China.  Service  Geographiqae  de  rindo-Chine. 

Carte  de  Tlndo-Chine.  Scale  1  :  100,000  or  1*5  stat  miles  to  an  inch.  Sheets : 
Cap-Varella,  Phan-Rang.  Saigon,  M'Soo,  Da  R'Lac,  Dan-Kia,  Dan-Kia  (Oueet), 
Djirinh,  Mi-Pou,  Tam-Linh.    Service  Qeograpbique  de  Tlndo-Chine,  1901-1902. 

lado-China.  Berviee  Geographiqae  de  rindo^Chint. 

Environs  de  Saigon,  ^cale  1 :  20,000  or  0*31  stat.  mile  to  an  inch.  5  sheets. 
Service  Gcfographique  de  I'lndo-Chine,  1900. 

This  forms  one  of  a  series  of  maps  now  being  published  of  the  environs  of  towns 
and  important  districts  in  French  Indo-Chioa,  on  comparatively  large  scales.  It  is 
based  upon  the  surveys  of  French  officers,  and  is  clearly  printed  in  colours. 

AKSBICA. 
Oansda.  0eologieal  Snrrej. 

Geological  Map  of  the  Dominion  of  Canada  (Western  Sheet,  No.  783).  Scale 
1 :  3,168.000  or  50  stat  miles  to  an  inch.  Geological  Survey  of  Canada,  Ottawa, 
1901.     Presented  by  the  Geclogiccd  Survey  of  Canada. 

It  is,  of  course,  too  early  to  expect  anything  like  a  complete  geological  map  of  the 
whole  of  the  Dominion  of  Canada,  as  there  are  many  areas  concerning  which  very  little 
is  at  present  known.  Still,  the  members  of  the  Geological  Survey  have  been  meet 
energetic  in  their  investigations,  and  Dr.  Bell,  under  whose  superintendence  the  work 
is  now  carried  on.  has  been  able  to  produce  n  geological  map  which  is  a  great  advance 
on  anything  of  the  kind  hitheito  put>li8hed.  There  are.  of  necessity,  many  generaliza- 
tions, especially  in  the  complicated  mountain  systems  of  northern  British  Olombia, 
the  upper  Yukon,  and  other  little-known  districts  of  the  far  north,  which  regions  will 
bo  dealt  with  in  a  more  complete  manner  later  on.  But  even  as  it  now  appears,  this 
map  contains  a  vast  smount  of  valuable  information,  a  great  deal  of  which  was  obtained 
by  means  of  the  expeditions  despntcbed  by  the  late  director  of  the  survey.  Dr.  G.  M. 
I>aw6on.  So  fsr  the  western  sheet  only  has  sppcared,  lut  it  is  to  be  hoped  that  the 
eastern  will  soon  follow. 
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Surveyor-CtoneraVi  Office,  Ottawa. 

Sectional  Map  of  Canada.  Scale  1 :  190.080  or  3  stat.  milea  to  an  inch.  Moosomin 
Sheet  (26),  Wett  of  Principal  Meridian.  Bevised  to  August  20,  1902.  Yale 
Sheet  (93),  West  of  Sixth  Meridian.  Revised  to  September  25,  1902.  Sunreyor- 
Creneimrs  Office,  Ottawa,  1902.    Presented  by  the  Surveyor-General  of  Canada. 

The  district  represented  on  No.  26,  Mooaomin  sheet,  is  situated  immediately  to  tho 

'  of  the  western  boundary  of  the  pro?ince  of  Manitoba,  whilst  No.  93,  the  Yale 

shows  the  lower  course  of  the  Fraser  river,  British  Columbia,  from  just  above 

TeUin^ton  bar  to  Sumass  lake,  as  well  as  the  line  of  the  Canadian-Pacific  Railway, 

ikich  H>llowB  the  river  valley. 

OXVSEAL. 

Vorld.  Bartholomew. 

The  Twentieth  Century  Citizens'  Atlas  of  the  World,  containing  156  pages  of  maps 
and  plans,  with  an  Index,  a  Oazetteer,  and  Geographical  Statistics.  Edited  by 
J.  G.  Bartholomew,  f.r.g.ii.     London:  George  Newnes,  Ltd.,  1902.    Price  2\8. 

Although  it  is  only  about  four  years  since  the  tiist  edition  of  this  atlas  was  pub- 

Udied,  yet  during  that  comparatively  short  interval  our  geographical  knowledge  has 

eonaiderably  advanced  in  many  parts  of  the  world,  and  important  changes  have  taken 

in  the  territorial  boundaries  which  have  rendered  a  revised  edition  a  necessity. 

above  is,  however,  far  more  than  a  corrected  edition  of  the  former  work,  for  it  has 

oonaiderably  enlarjj^ed  and  improved  by  the  addition  of  now  maps,  of  which  there 

now  altog:ether  156  sheets  instead  of  12U  as  before,  and  by  tlie  introduction  of  fresh 

ktterpreas,  as  well  as  a  most  useful  index  for  reference,  the  omisbion  of  which  was  a 

peat  deficiency  in  the  earlier  edition.    The  "  Descriptive  Gazetteer  of  the  World," 

which  was  previously  given  at  the  commencement,  is  still  retained,  in  addition  to  the 

Bew  index,  and  it  now  appears  at  the  end  of  the  atlas.    The  more  important  of  the 

aew  maps  are  those  devoted  to  physical  geography,  and  among  these  may  be  mentioned 

the  vegetation  map  of  the  World  and  Africa,  maps  of  the  World  showing  mean  annual 

temperature,  prevailing  winds,  and  dibtribution  of  clouds,  population  and  religious  maps 

of  the  world,  orohydrographical  maps  of  Central  Europe,  United  States,  India,  and 

several  others.     It  is  perhaps  too  much  to  expect  that  an  atlas  of  this  kind  should  be 

eatirely  free  from  errors,  and  coubidering  tiie  rapid  strides  that  are  being  made  in 

exploration  and  surveying  in  all  parts  ot  tho  world  at  the  present  time,  it  is  almost 

impossible  that  the  maps  should  be  all  up  to  date ;  but,  taken  as  a  whole,  this  is  certainly 

a  remarkably  good  and  cheap  atlas  for  general  reference,  and  for  this  purpoae  doberves 

to  become  very  popular.     The  maps  arc  produced  in  Mr.  Baitholomew'a  usual  clear 

ityle,  although  tney  vary  con&iderably  in  merit. 

▼•rid.  St.  Martin  and  Bchiader. 

Atlas  Universel  de  Ge'ographie.  Commence'  par  M.  Vivien  de  St.  Martin  et  con- 
tinue par  Fr.  Schrader.  Sheets :  No.  3,  Mappemonde ;  No.  I'J,  Kspague  et  Portugal, 
8i]d>0uest.     Paris :  Librairie  Uachette  et  Cio.     Price2fr.  each  itheit. 

Sheet  No.  3  contains  three  maps  of  the  world,  the  first  of  which,  on  tie  scale  of 
1 :  75,000.(X>O,  shows  in  hemispheres,  heights  of  the  land  in  six  different  tints  from  200 
toiOOO  metres,  and  depths  of  water  in  six  siiades  of  blue.     Ihe  effect  would  have  been 
nove  satisfactory  if,  instead  of  different  colours   having  been  used  to  indicate  the 
relief  of  the  land,  shades  of  one  colour,  such  as  burnt  sienna,  had  been  employed. 
There  might  also  with  advantage  have  been  greater  difference  between  the  shades  of 
Use  indicating  tho  depths  of  the  ocean.     The  great  ocean  deeps  might  also  have  been 
iDore  clearly  brought  out.     The  two  other  maps  of  the  world  on  this  sheet  are  on  a 
fiiQch  smaller  scale,  and  consist  of  one,  on  bn  elliptical  projection,  sliowing  zones  of 
vegetation  and  ccean  currents,  and  another,  in  hemispheres,  showing  annual  rainfall 
and  winds.     Sheet  No.  19  is  the  south-west  sheet  of  a  beautifully  executed  map  of 
Spain  and  Portugal,  on  the  scale  of  1  :  1,250.000,  of  which  only  one  sheet,  the  south- 
east, remains  to  be  published.     Altogether  bixty-two  sheets  have  now  been  publiuhed 
of  the  ninety  of  which  the  atlas  will  consist  when  finally  completed,  which  at  the 
present  rate  of  issue  will  not  be  for  years  to  come.     A  sheet  of  letterpress  accompanies 
each  map,  giving  the  authorities  consulted. 

World.  Behott. 

Die  Verteilung  des  Salzgehalts  im  Oberflachenwasser  der  Ozeane.  Von  Dr. 
Gerhard  Schott,  1902.  Scale  I  :  80,000,000  or  12026  stat.  miles  to  an  inch. 
retermanna  Geographitche  MUieilnngen,  Jahrgang  1002,  Taf.  19.  Gotha  :  Justu.s 
Perthes.     Presented  by  the  Publiaher. 
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CEABT8. 

Admiraltj  Oharti.  Eydrograpliio  Department,  Adminltj. 

Cbart8  and  Plans  pablished  by  the  Hydro^raphic  Department,  Admiralty,  daring 
September  and  October,  1902.  Freaented  by  the  Hydrographio  Department^ 
Athniralty, 

No.  Inches. 

3185  m  =  SO    Scotland,  west  coast : — Loch  Sunart.    2s.  6/i. 
3287  m  =  2*0    Ireland,  north  coabt : — Entrance  to  Lough  Foyle.    Is.  6cl. 

3300  m  =  CO    Baltic  sea :— Wiudau.     U.  64. 

,/»<»_  _/2-27\Black    sea: — Novorossisk  bay    (Sujak).      Novorossisk    harbonr. 
iozm_^^.2g|    Is.  6d. 

3301  m  =  7*0    Africa,  north  coast : — Tenez  road  and  harbour.     Is.  6<i. 

3305  m  =  5*75  Newfoundland,  east  coast,  Bay  Verte : — Coachman  harbour.    Is.  6ci. 
3223  m  =  3-0    Newfoundland :— Sunday  cove  island  to  Thimble  tickles.     2s.  6d. 
32i)7  m  =  2*0    Newfoundland  :— Despair  bay.     2s.  6d. 

3290  m  =  3*63  Cuba,  north  coast : — Livisa  and  Cabonico  bays.    2s.  64. 

3291  m  =  4*0    Cuba,  north  coast : — Port  Tanamo.     Is.  6(^ 

3295  m  =/^^\  Plans  on  the  east  coast  of  Soutli  Ameiica.—Chubut  river,  Coma- 

\2'9/    rones  bay.     1».  6(Z. 
745  m  =  0*5    India,  west  coast.    Sheet  VIII. :— Netrani  to  Mangalore.    2s.  6d. 

71  m  =  0*25  Bay  of  Benpral : — Madras  to  Calimere  point.     2s.  6d. 
3299  m  =  3*0    China,  north  coatit: — Shitau  bay  and  approaches.    Is.  64. 
2123  m  =  0  25  Papua  or  New  Guinea.     Sheet  111.  :—Boigu  island  to  Cape  Black- 
wood.    2a.  64. 
lOo.  m  =  Arabian  coast.    Plan  added : — Sur  anchorage. 

1472  m  =  Australia,  south  coast.    Plan  added  : — Kumbanah  bay. 

2411  m  =  New  Zealand.     Plan  added  :— Entrance  to  Otago  harbour. 

(J.  D.  Potter,  Agent.) 

Charts  Caneelled. 

No.                                                                                           Cancelled  by  No. 

2:^72  Windau.     Plan  on   thislNew  plan, 
chart.  /     Wiudau :J300 

162  Novorossisk  bav.  l^^^  ^^''^'  ...  ,  ,     ,  ,.., 

\     Novorossibk  bay  and  harbour Ib2 

J 766  Tencz  anchorage.     PIhu  ( New  plan, 

on  this  chart.  /    Tenez  road  and  harbour 3301 

428  Ports    of   Cabonico   and  (New  plan. 

Livisu.     Plans  on  this  bhtct./     Livisa  and  Cabonico  bays 3290 

428  Port  Tttuamo.     Plan  ou»  New  plan. 

Ibis  sheet.  /    Port  Tanamo 3291 

vaj^udda  to  Mulki.  *    "jlndia.     Sheet  VIII.    Netrani  to  Mangalore       745 

1156  South-eabt      promontory  j 

nnchorage.      Plan    on    thi»p®^  P^^^- 

sheet.  Shitau  bay  and  approaches 3299 

103fc    Kumbanah    bay.      Plan i New  plan, 
on  this  chart.  /     Kumbanah  bay  on  sheet 2411 

Charts  that  have  reoeiYed  Important  Correotioni. 

No.  2010,  England,  west  coast  r—Morecambe  bav.  1191,  England,  cast  coast: — 
Mamborouph  head  to  Hartlepool.  1210,  Ireland^'south  coast :— Berehaven.  3038, 
Norway  r—Biornsund  to  Kristiansund.  565,  Iceland,  western  portion.  2733, 
Iceland  :— Portland  to  Suefclls  Jokel.  566.  Iceland,  eastern  portion.  280,  New- 
foundland .—Notre  Dame  bay.  2857,  East  coast  of  United  States :— Potomac  rirer. 
■124,  Cuba:— Port  Matanzas.  2344,  Gulf  of  Mexico :— Mobile  bay.  550,  South 
America,  east  coast :— Entrance  of  the  river  of  Sao  Francisco.  1911,  United  States, 
west  coast :— Approach  to  Juan  de  Fuca  strait.  630,  British  Columbia :— Port 
Xeyille.  Forward  harbour.  759l,  Madagascar  :—Antongil  bay  to  Ambatosoa. 
1270,  Korea:— Approaches  to  Chemulpo  anchorage.  Chemulpo  anchorage.  1065, 
Korea :— Douglas  inlet  and  Sir  Harry  I'arkes  sound.  1203,  Japan  :—Uraffa 
liarbour.  >       r  -f, 

(J.  D.  Potter,  Ag^nL) 
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\MfSk  AtlAiitie  OMan  and  Xeditamuieaii  Sea.  Xeteorologioal  OAca,  London. 

VUot  Chart  of  the  North  Atlantic  and  Mediterranean  for  December,  1902.   London  : 
Meteorological  Office.     Price  6d.    Freaenied  by  the  Jieteorologioal  Office^  London, 

Br«r  Xers^.  Belam  and  Aihton. 

Chart  of  the  River  Mersey,  from  Rook  Lighthouse  to  Eastham  and  Garston,  1901. 

Scale  1500  feet  to  an  inch.     Henry  Belam,  Commander  b.x..  Marine  Surveyor, 

U.  6.  G.  Ashton,  f.r.g.s.,  Assistant  Biarine  Surveyor,  Mersey  Docks  and  Harbour 

Board.     Preaemted  by  H.  O,  G,  Anhion^  E*q. 

Captain  Belam  and  Mr.  Ashton  have  already  produced  charts  of  the  approaches  to 
Uverpool  and  the  entrance  to  the  Mersey,  containing  a  large  amount  of  detailed 
■Sormation  as  regards  soundings,  the  positions  of  sandbanks,  etc.,  which  must  have 
psTod  most  useful  to  the  navigator.  They  have  now  issued  au  additional  sheet, 
^wing  the  course  of  the  Mersey  as  far  as  Eastham  and  Garston.  Numerous  sound- 
agd  are  given  at  short  intervals,  in  lines  running  across  the  river  at  right  angles  to  its 
daraey  and  the  positions  of  lights  and  sands  are  clearly  indicated. 

VJ.  Charti.  U.S.  Hydrographic  Office 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  November,  and  of  the  North  Tacific 
Ocean  for  December,  1902.  U.S.  Hydrographic  Office,  Washington,  D.C.  Pre- 
wenied  by  the  U.  S.  Hydrographic  Office. 

PEOTOeBAPEB. 

Ititiah  East  Africa  and  Uganda.  Peraira. 

24«)  photographs  of  British  East  Africa  and  Uganda.    By  Captain  C.  Poreira, 
Coldstream  (guards.    Preetnted  by  Captain  C.  Ptreira. 

Tliese  pliotojrraphs  are  specially  interesting  from  the  fact  that  they  represent  the 
country  and  natives  in  their  primitive  conditions  bi'fore  they  are  changed  by  the 
introduction  of  civilization,  which  doubtless  will  soon  be  tlie  case,  now  that  the  railway 
has  been  constructed  to  Victoria  Nyanza.     The  followinjr  are  the  titles : — 

(1,  2,  5,  and  (>)  Uganda  railway;  (3)  Mission  station  garden,  Kibwezi;  (4)  Ox 
transjiort,  Uganda  road;  (7)  Group  of  Masai  Elmoran,  taken  at  Kikuvu  station;  (8) 
Xorthern  sloped  of  Mount  Elgon ;  (10)  Group  of  Masai;  (11)  E.  J.  Berkeley,  H.M. 
Gommiitoiouer  and  Consul-General  for  Uganda,  au  I  group  of  (^llicers  of  Uganda  Rifles ; 
(12,  13)  Wakikuyu  warriors;  (14)  Group  of  Matai  Elmoran  at  Kikuyu  fort;  (15) 
Kikuyufort;  (l(>-19)  Wnkamba  porters ;  (20)  Masai  people ;  (22  and  29)  Thompson's 
}?»zelle;  (24)  Kibwezi  fort;  (25,  39,  211,  and  225)  Captain  IVroira;  (27)  Captain 
Sykes,  u n.A.,  issuing  rations  to  Swahili  Askaris ;  (28)  Bush  cat ;  (31)  Nandi  fort;  (32 
and  33)  C^mp  on  the  Uganda  road,  Nandi  country  ;  (31-37,  40,  and  41)  Views  in  the 
Man  forest;  (38)  Clearing  in  Mau  forest;  (42)  Kavirondo  medicine  man,  Mumia's : 
(43)  "Mgeti,"  Kavirondo  chief,  and  wives,  Samia  hills;  (44)  Wa  Kavirondo,  Mumia*8; 
-    -      -  -  id   Wa 

(51) 

.  ^     ,         ^.  _^ ^_,  ^       impala 

(Mengo) ;  (54-57)  Marching  through  Uganda,  trees,  grass,  and  swamps ;  (58-61)  Views 
in  UsojLra  ;  (02)  View  in  Uganda ;  (03)  Native  bridjre  over  swamp ;  (64)  Pathway  in 
^?anda;  (05)  Waganda  canoes,  Victoria  Nyanza;  (60)  Sore-Mbai  gorge;  (07-69) 
View8  Lorth  of  Mount  Elgou ;  (70)  Rock  pooln,  Birkimuni,  South  Karamo  ;  (71  and  72) 
views  of  camp  at  Sare,  Mount  Elgon;  (73)  Budauese  troops,  Uganda  Rifles;  (74) 
^cers  of  (lk)lonel  Macdonald*s  column;  (75  and  80)  Karamojo  and  Shooli  natives; 
f76  and  82)  Gulo  camp,  Rom  hills;  (77)  Kabiliolh  ciimp,  Kiraraojo;  (78)  Mount 
Moroto,  from  camp  in  Bukora,near  Mumalinga  hill ;  (79)  Camp,  Titi,  Karamojo  ;  (80) 
Mamalinga  camp,  Mount  Moroto  in  distance;  (81)  Canjp  near  Akinyo  river;  (83  and 
^)  Karamojo  natives;  (85)  Camp  near  Mumalinga  hill;  (87  and  89)  Upper  Solian; 
(88  and  90)  Views  from  upper  Solisn  looking  towards  Kiteng  ;  (91  and  02)  Natives  of 
'Solian;  (93  and  94)  Karamojo  headgear;  (95,  97, and  99)  Katu  village,  Latuka;  (90) 
Maxim  gun  porters  and  Sikhs ;  (98  and  109)  Langu  natives ;  (100)  Solian  camp ;  (101) 
^lian  hills  from  Kiteng;  (102)  Loggourcn  villajro  on  top  of  kopje,  Latuka;  (103) 
<'auip;  (104)  View  up  valley  leading  to  Tarrangole;  (1(»5,  100,  and  108)  Tarrangole 
t'»wn;  (107  and  112)  Langu  chief;  (110  and  117)  Sultan  of  Latuka  and  natives, 
^arrangole;  (111)  Tarrangole  women;  (113)  Langu  chiefs  and  Dervish  Jibba ;  (114) 
i^ntuka  headdress;  (115)  Zanzibari  headmen;  (110)  Loggouren  villagers,  Latuka; 
(US)  Native  guides;  (119)  Mohomed  Ratib  Effendi  (10th  Co.  Uganda  R-fles),  head- 
'nan  Raschid  and  Farajalla  Effendi  (16th  Co.  Uganda  Rifles);  (120)  Sikhs;  (121) 
>Vonien  and  girls,  Latuka;   (122)    Camp  Titi,  Dodosi ;  (123)  Titi;   (124   and   125) 
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Views  near  Titi :  (126-129)  Caravan  on  the  march,  plains  of  Karamojo ;  (130  and  1^ 
Kopjes  near  Titi :  (132)  Caravan  on  the  march  :  (133)  Capfain  Kirkpatrick;  (ISUna 
135)  Cieneral  view  of  Mount  Elgun  from  the  north ;  (186)  Mount  Moroto;  (187)  Mm;. 
Debasien;  (1^^)  Monut  l.>ebaHien  from  the  soutli ;  (139)  Expedition  fording  Nai 
river;  (14o-H:i)  Oflioers  servin^j^  {q  Britisli  East  Africa  and  U^randa — Bri|^ 
Percira,  Austin,  H anbury  Tracy,  McLoughlin,  Macdonald,  Fergusson;  (144  ■■ 
145)  Market,  Mumia*8;  (146)  Kavirondo  women;  (147)  Rifle  ran;;o,  MamiaT 
(148,  149,  and  152)  Native  bridge  made  of  creepers  nearMumiVs;  (150  and  !■ 
Wanyamwczi  porters  dancing' :  (151)  Kavirondn  women,  funeral  dance;  (IM-lft 
Tort  Victoria,  Victoria  Nyaiiza;  (167)  Natives,  Port  Victoria;  (158)  Sentrj  ba 
16th  Co.  Uganda  Rifles,  Muniiu'a ;  (159)  Mess  hut.  Mumia*H ;  (160)  Grass  Imt  over  taH 
Mumia's;  (161)  Ci»mp  at  Mumia's.  16th  Co.  Ugnn«la  Rifles;  (162;  Ferry  boat  - 
river  Nzoia,  near  Mumiu's:  (163)  Cyclist,  Mumia's;  (164)  Mwan«ra.  en  ronie  to  W 
coast  after  capture ;  (165)  Kabba  Rega,  en  ronUi  for  the  coast ;  (166)  Mwanga  i^ 
KabbaRe<ra;  (167)  Kavirondn  warriors:  (16S)  View  in  Ukaesa  country,  Kavirandi 
(169  and  170)  Ugowo  Iwiy;  (171)  A  kola's,  near  Port  Ugowe;  (172)  Papynu,  Pc 
Ugowe;  (17:{  and  174)  Pier  built  tlirough  Papyrus,  Port  Ugowe ;  (175-177)  MazlE 
Port  Ugowe;  (178  and  17J»)  Country  between  Nandi  station  and  Lumbwa*8  Post;  (L 
and  181)  View  from  Lumbwa's  Pobt;  (182)  Nyando  valley,  Laiiibwa*8  Post,  ihowL 
camp  ;  (183)  Xyando  valley  near  TiUmbwa*8  post;  (1S4)  Lumbwa*s  Post  camp, XjUK« 
valley ;  (185  and  186)  Nytindo  valley,  looking  east  from  Lumbwa's  Post :  (187)  Mn^ 
hill  near  Lumbwu's  Post,  Xyando  vallev;  (188)  Lumbwa's  Post  camp,  Xvando  TBUat 
(189  and  190)  Nandi  chief :  (191-I9;i)  *Wa  Nandi  warriors:  (194-204)  Wa  Nandi ac 
Wa  liUmbwa,  T.umbwa's  Post,  Nyando  valley:  (•205-i()8)  Uganda  Railway  SaiTH 
Camp,  Muu  plateau— Christnms,  1899 ;  (209)  Railway  survey  party  and  Captain Perein 
(210)  Uganda  Rifles,  native  ofticers ;  (212)  Somr  N.C.O.'s,  16th  CJo.  Uganda  Biflai 
(213)  Quarter  guard.  16tU  Co.  Uganda  Rifles;  (214-216)  Sections  of  s.s.  WHUan 
Marieinnon  being  carried  to  Victoria  Nyanzti;  (217-221)  Lake  Naivaslia;  (2S9 
Naivasha  fort;  (223)  View  from  Naivaslia  fort;  (224)  Mount  Longonot  rift-vallaj 
(22t>-229)  Uganda  Railway  railhead,  January,  1900,  Kikuyu  escarpment;  (^ 
Mombasa:  (231;  Mombat-a,  road  to  the  railway  station;  (232)  Bungalow,  liomban 
(233)  Kilindiui  bartuur,  Mombasa :  (234-238)  Zanzibar ;  (239  and  240)  Dar  ea  Salaan 

Fernando  Horonha.  

Fifteen  photographs  of  Fernando  Noronho.     Presented  by  R.  Kaye  Grey^  Etq. 

These  phot'-»graph«  wero  taken  in  connection  with  th<!  landing  of  the  Sontl 
American  cable,  with  wliich  ovent  several  of  them  are  specially  concerned.  In  addj 
tion  Ui  this,  they  illustrate  very  clearly  thu  physical  features  of  the  island. 

(1)  Thefurt;  (2  an-l  3)  The  Peak  rock;  (1)  The  Peak  rock  and  Fair  Brothet^ 
rock;  (5)  The  Peak  rock,  "  Cajjorro'*  beach  and  infirmary  in  foreground;  («i)  Govern 
nient  (fticcs  and  cable  station;  (7)  General  view  of  **  Villa"  (town);  (8)  Boat! 
American  Cable  Company's  cabh-huts;  (9)  Landing  the  South  American  cable  froi 
s.s.  Silnrtoicn;  (W  and  11)  Conceiclo  l)each  ;  (12)  The*'Praca;"  (13)  General  dii 
embarking  place.  "  Cajx^rro "  boach ;  (14)  Landing  South  American  cable,  Cloncelcfl 
beach  :  (15)  s.s.  SHrerioicn  off"  Fernando  N'oronha. 

Lord  Howe  Islands.  Browi 

Nineteen  photographs  of  Luanua,   liord   Howe  iblands,  taken   by  Rev.  Geoige 
Brown,  D.n.     J 'resented  by  C.  -If.  Wcod/ord^  Esq. 

Dr.  Brown  is  to  be  congratulated  on  these  excellent  photographs  which  he  ha 
Buocei'ded  in  taking  of  this  coin]>amtively  little-known  group  of  islands.  Those  of  th 
natives  and  the  native  burial-grounds  are  rcmsrkably  good,  and  the  latter  are  speciall 
interesting. 

(1-4)  View  in  villsgc,  Luanua;  (5)  Saercd  house  containing  wocden  imagei 
Luanua;  (6)  View  at  Luanua;  (7-9)  Native  burial-ground,  Luanua:  (10)  "  Uila, 
chief  of  Luanua;  (11-18)  Natives  of  Luanua;  (19)  Natives  of  Luanua  (with  albia 
woman). 

NJB,—lt  would  SK^atly  add  to  the  value  of  the  eolleotion  of  Fhotc 
arraphs  which  has  been  established  in  the  Map  Boom,  if  all  the  Fellow 
of  the  Society  who  have  taken  photographs  during  their  travels*  wonli 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  b 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  i 
will  be  nseftil  for  reference  if  the  name  of  the  photographer  and  hi 
address  are  given. 
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EXPLORATION  IN  WESTERN  CHINA."" 

By  Captain  C.  H.  D.  RYDER,  R.£. 

In  November,  1898,  I  was  fortunate  enough  to  be  attached  by  the 
Government  of  India  to  an  expedition  under  Major  Davies,  of  the 
Oxfordshire  Light  Infantry,  to  explore,  carefully  map,  and  report  on 
the  province  of  Yunnan,  in  South- Western  China.  After  seven  months' 
wanderings  we  returned  to  England,  and  again  entered  the  province  in 
November,  1899.  This  second  year,  having  completely  surveyed  the 
more  important  portions  of  Yunnan,  we  extended  our  journey  into  the 
province  to  the  north,  Sechuan  and  Chinese  Tibet,  finally  reaching 
Shanghai,  down  the  Yangtse,  in  July,  1900,  just  at  the  time  of  the 
troubles  in  Northern  China. 

From  a  geographical  point  of  view,  the  most  interesting  feature  in 
Yunnan  (vide  map)  is  the  extraordinary  number  of  large  rivers  which 
flow  through  or  take  their  rise  within  the  province.  Commencing  on 
the  west,  we  find  many  affluents  of  the  Irrawadi,  though  the  main  river 
Ib  situated  in  Burma;  next  comes  the  Salwen,  entering  from  the 
unknown  in  Tibet,  flowing  nearly  due  south,  until  it  enters  Burma,  and 
forming  in  places  the  boundary  between  Burma  and  Siam,  finally 
reaches  the  sea  at  Moulmein.  Then  we  have  the  Mekong,  entering  the 
province  in  a  similar  manner  to  the  Salwen,  also  of  great  use  as  a 
frontier  line  first  between  Burma  and  China,  then  between  Burma  and 
French  territory,  and  finally  between  the  latter  and  Siam ;  it  is  a  river 


*  Read  at  the  Royal  Geographical  Society,  NoTember  2-t,  1002.  There  is  so  much 
new  work  to  be  incorporated  in  Captain  Ryder's  map  that  it  will  nut  be  ready  for  some 
time.     In  binding  it  aboold  bo  inserted  at  the  end  of  this  number. 
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whioh  has  a  great  faaoination  for  French  explorers,  who  have  done 
much  ^towards  mapping  its  course.  Thirdly,  and  most  famous,  flows 
the  Yangtse,  at  first  parallel  to  the  other  two,  but  near  Tali-fu  it  takes 
a  great  bend  due  east,  then  another  due  north,  leaving  room  for  the 
plateau  from  which  the  Red  river  of  Tongking  and  the  West  or  Canton 
river  take  their  sources. 

On  this  plateau  lie  the  majority  of  the  seventy-odd  cities  of  the  pro- 
vince, some  in  reality  mere  villages,  others  large  towns,  but  all  have 
the  official  rank  of  city,  ard  all,  with  one  exception,  are  walled.  The 
exception  is  Li-chiang-fu ;  on  my  inquiry  as  to  the  reason  it  was  not 
walled,  I  was  told  that  it  was  because  there  was  no  high  military  official 
there.  Now,  each  of  these  cities  lies  in  a  plain  ;  in  the  east,  where  the 
plains  are  larger,  two  or  more  cities  are  found  in  one  plain,  but  no  city 
exists  where  there  is  no  plain ;  the  consequence  is  that  these  plains, 
although  they  do  not  bulk  large  on  a  map,  are  far  and  away  the  most 
important  portions  of  Yunnan,  both  politically  and  commercially. 
They  vary  in  size,  a  very  common  one  being  8  miles  by  2  or  3; 
and  are  entirely  populated  by  Chinese,  who  have  the  faculty  of 
keeping  the  best  of  everything  for  themselves,  pushing  the  earlier 
inhabitants,  such  as  Lolos  and  Shans,  into  the  hills  and  into  the  deep 
and  feverish  valleys. 

We  made  our  start  from  Bhamo,  and,  marching  up  the  valley  of  the 
Taeping  river,  crossed  the  frontier  after  two  marches,  and  commenced 
surveying.  On  our  first  march  in  Chinese  territory  we  had  to  pass 
several  small  stockades,  and  I  was  rather  doubtful  whether  the  Chinese 
soldiers  might  object  to  oar  surveying.  However,  I  was  soon  relieved, 
as  I  found  my  Indian  surveyor  had  put  up  his  plane-table  close  to  one  or 
the  stockades,  and  was  calmly  surveying,  while  the  garrison  of  one  man, 
armed  with  a  pipe  and  a  long  spear,  was  gazing  at  him  with  awe  and 
surprise. 

Of  the  country   before   we  went  into  it  very  little  was   really 
known ;  travellers  there  had  been  in  plenty,  but  only  a  few  of  them, 
notably  Captain  Oill  and  Mr.  Baber  amongst  English,  and  M.  Gamier 
and  Prince  Henry  of  Orleans  amongst  French,  had  made  any  attempt 
at  real  surveying.     Major  Davies  had,  however,  in  1895,  done  a  lot  of 
work  in  the  western  portion  of  the  province.     We  also  had  a  Chinese 
map,  which  must  originally,  as  constructed  by  the  Jesuits,  have  been  a 
very  good  one,  but  many  editions  an  the  hands  of  the  Chinese  printers 
had  gradually  spoilt  it,  and,  except  in  the  matter  of  giving  us  the 
correct  names  of  the  towns,  it  proved  worse  than  useless.     The  trouble 
we  took  over  our  surveying  was  always  a  source  of  wonder  to  the 
Chinese*   The  country  had  gone  on  very  well  for  hundreds  of  years  with- 
out maps,  what  was  the  good  of  them  now  ?    They  thought  us  idiots, 
but  let  us  survey  without  lot  or  hindrance,  so  wo  did  not  trouble  our- 
selves much  about  their  opinion* 


FIRST    STAGE   ON    BHAMO-TALIFU    ROAD. 
{From  a  pluitograph  by  Capl.  Bijikr.) 


I   REMAINS  OF  ANCIENT   LAKE  BED   PLAIN,   NAN-TIEN   VALLEY. 
{From  a  pliotograph  by  tlie  late  Capt.    WatU- Jones.) 
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The  villages  in  the  Taeping  valley  are  inhabited  hy  Shans,  and  are 
so  sarronnded  by  bamboos  that  the  houses  are  scarcely  visible  from 
outside.  This  valley  is  .thickly  populated,  and  is  a  promising  line  for  a 
railway  as  far  as  Momien,  though  it  could  never  be  extended  beyond 
that  town«  We  also  met  with  our  first  chain  suspension  bridge,  a 
kind  of  bridge  of  which  the  Ghinese  are  very  fond;  they  make  them 
well,  but  do  not  keep  them  in  repair. 

In  Momien  we  had  our  first  reception  from  a  hostile  crowd.  As 
soon  as  we  entered  the  town  late  one  evening,  a  mob  collected ;  only 
insulting  at  first,  they  presently  began  stone-throwing,  and  we  all  got 
hit  several  times.  Our  baggage  had  arrived  ahead  of  us,  and  we  did 
not  know  where  it  had  gone  to.  As  the  crowd  got  larger,  the  stones 
got  larger  too,  and  the  matter  looked  decidedly  serious,  when,  fortu- 
nately, an  extra  large  stone  hit  Major  Davies  on  the  funny  bone.  This 
gave  the  necessary  fillip,  and  away  he  went  straight  into  the  crowd, 
followed  by  Gaptain  Watts  Jones  and  myself.  The  crowd  fled  so  fast 
we  only  could  each  get  home  with  our  sticks  on  one  head ;  unfortu- 
nately  for  the  owner,  it  was  the  same  head  in  each  case.  As  soon  as 
we  turned  again  the  crowd  reassembled ;  we  accordingly  had  to  execute 
two  charges  more  before  we  finally  got  into  a  temple  in  the  official's 
quarters.  Two  ragged  soldiers  then  appeared.  They  did  not  look 
up  to  much;  however,  they  represented  authority,  and  the  crowd 
dispersed. 

Next  day  the  town  was  quiet,  and  the  official,  in  a  fright  lest  we 

should  report  him,  was  very  polite.     We  accordingly  went  out  to  see 

a  very  fine  waterfall,  over  which  the  Gbinese   threw  five  hundred 

Mahommedan  prisoners  at  the  close  of  the  Mohammedan  rebellion.    In 

considering  the  history  of  Yunnan,  it  really  is  unnecessary  to  go 

further  back  than  this  rebellion.     For  many  years,  while  the  Chinese 

Inotperial  Government  were  fully  occupied  by  the  Taeping  rebellion, 

the  Mohammedans  made  great  headway,  most  of  the  province  falling 

into  their  hands.     When  the  Ghinese  got  to  work,  they  swept  the 

Mohammedans  out  of  the  country,  only  a  few  escaping  to  Burma, 

where,  under  the  name  of  Fanthays  and  under  our  protection,  they 

have  thrived  wonderfully;  but  to  this  day  half-deserted  towns  and 

ruined  villages  bear  silent  witness  to  the  devastation  created  by  this 

rebellion.    Yunnan  has  not  yet  recovered  from   its  effects,   though 

thirty  years  have  passed  since  its  close. 

At  Momien  and  four  other  towns  where  there  were  telegraph 
stations  I  was  able  to  obtain  accurate  longitudes  by  time  comparisons 
over  the  telegraph  wire  with  another  officer  at  Bhamo.  This  is  work 
that  requires  great  accuracy,  any  error  in  seconds  of  time  being 
multiplied  fifteen  times  in  seconds  of  distance.  The  observations  at 
my  end  were  carried  out  under  difficulties.  I  used  to  slink  down  at 
duak  to  the  telegraph  office,  in  order  to  avoid  attracting  a  crowd,  only 
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to  find  that  the  telegraph  clerk  had  invited  a  seleot  party  of  friends  to 
watch  the  performance ;  they  generally  meant  well,  but  it  is  somewhat 
trying,  while  engaged  on  delicate  astronomical  obseryations,  to  overhear 
remarks  on  one*B  personal  appearance  which  were  never  flattering. 

This  telegraph  line  was,  however,  a  great  friend  of  oars,  as  it  was 
for  months  our  only  means  of  receiving  news  of  the  outer  world.  The 
clerks  only  knew  a  few  words  of  English,  but  they  knew  the  Ebglish 
letters.  The  line  is  never  used  for  through  traffic ;  the  prdbable 
time  it  takes  for  a  message  from  Bangoon  to  reach  Shanghai  is  about 
ten  days,  as  the  line  is  continually  interrupted. 

While  Major  Davies  now  kept  up  to  the  north  of  Momien,  OAptain 
Watts  Jones  and  I  went  south  to  the  Nam  Ting  valley  to  examine  into 
the  possibilities  of  a  railway  line.  By  surveying  the  main  and  side 
valleys-  it  was  soon  obvious  there  was  only  one  possible  line ;  and  this 
line,  which  Captain  Watts  Jones  followed  through  up  to  Tali-Ai  and  so 
on  to  Yunnan-fa,  is  the  only  through  line  into  China  from  BarmA  that 
can  ever  be  constructed. 

In  this  matter  of  railway  communication  a  great  deal  of  hopeless 
ignorance  of  the  country  has  been  displayed,  when  we  come  to  look  at 
the  various  proposals  that  have  been  seriously  put  forward,  and  because 
our  Government  did  not  at  once  support  these  proposals,  they  (the 
Government)  have  been  unwisely  criticized.  The  first  suggestion  made 
was  for  a  railway  up  through  Siam  and  up  the  Mekong  valley.  This 
may  at  once  be  dismissed  as  impossible ;  the  Mekong  is  a  river  which 
runs  in  deep  gorges,  with  no  inhabitants  but  those  in  a  few  miserable 
hamlets.  When  we  come,  however,  to  consider  the  question  of  a  line 
from  the  Eunlong  ferry  up  the  Nam  Ting  valley,  we  once  more  enter  the 
regions  of  possibility;  and  the  Yunnan  Company  did  a  very  public* 
spirited  action  in  originating  our  expedition,  while  the  Government  of 
India  showed  their  anxiety  to  obtain  more  reliable  information,  and 
getting  the  country  well  surveyed  by  attaching  to  the  expedition  several 
good  native  surveyors  as  well  as  myself.  Any  railway  experts  who 
discuss  this  question  with  our  maps  and  reports  before  them  are,  at 
any  rate,  basing  their  opinions  on  reliable  data.  In  a  paper  before 
a  Geographical  Society,  it  is,  I  consider,  out  of  place  to  discuss  the 
advantages  and  disadvantages  of  building  this  line.  As  the  French 
are  at  present  constructing  their  line  from  Tongin  to  Yunnan-fu,  this 
question  of  railways  in  Yunnan  becomes  a  political  one. 

There  is  no  doubt  a  great  future  lies  before  the  whole  of  China, 
in  which  Yunnan  will  not  be  behindhand,  owing  to  its  proximity  to 
English  and  French  possessions,  to  its  richness  in  minerals,  and  to  the 
fact  that,  while  Burma  and  Tonkin  are  low  and  feverish,  Yunnan 
rejoices  in  a  splendid  climate,  due  to  the  high  elevation  at  which  most 
of  the  towns  lie.  There  is,  however,  every  variety  of  elevation.  In  the 
north-west  corner  the  three  large  rivers  flow  at  a  height  of  7000  feet 
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above  sea-level,  with  rangee  of  20,000  feet  and  upwards  intervening ; 
they  leave  the  province  at  elevations  nearer  1000  feet.  The  onltivated 
plains  all  lie  between  5000  and  8000  feet  above  sea-level. 

Every  one  who  has  traveUed  in  China  finds  the  ouriosity  of  the 
Chineee  inexhaustible.  It  forms,  perhaps,  the  most  unpleasant  part 
of  a  traveller's  experience.  In  any  of  the  to¥m  inns  it  is  almost  im- 
possible to  seenre  privacy,  even  in  one's  own  room ;  sometimes  a  crowd 
would  be  insulting,  but  more  often  simply  cnrious. 

Until  reaching  the  neighbourhood  of  Tali-fu,  the  only  Chinese  town 
of  any  importance  is  Tunchau,  still  mostly  inhabited  by  Mohammedans ; 
we  therefore  had  quite  a  cordial  welcome.  It  was  one  of  the  last  towns 
to  hold  out  in  the  rebellion ;  and  my  interpreter,  whose  old  home  it 
was,  when  twelve  years  of  age,  had  escaped  t#  Burma  with  his  father 
when  the  town  fell  into  the  Chinese  hands.  He  had  only  one  failing, 
and  that  was  drunkenness.  He  had  three  different  stories  of  how  he 
escaped,  no  one  bearing  the  slightest  resemblance  to  the  others,  and  I 
oonld  always  accurately  gauge  his  degree  of  drunkenness  by  asking 
him  how  he  escaped  from  Yunchau,  and  waiting  to  see  which  story  he 
would  tell  me.     In  other  respects  he  was  a  splendid  fellow. 

In  the  matter  of  cultivation  the  Chinese  generally  are  past  masters. 
They  display  a  wonderful  amount  of  ingenuity  in  terracing  their  fields, 
and  in  their  aqueducts  and  irrigation  channels.  Two  crops  are  grown 
aonnally  in  Yunnan  on  most  lands :  the  first,  taking  advantage  of  the 
rainy  seasoo,  is  usually  rice;  the  second,  wheat,  opium,  and  peas  or 
beans  in  about  equal  proportions.  There  are,  of  course,  other  crops, 
but  these  are  the  most  important.  In  the  neighbourhood  of  every 
Tillage  are  numerous  vegetable  gardens,  even  the  poorest  mule-driver 
or  labourer  insisting  on  some  vegetable  with  his  rice,  if  he  cannot 
afford  pork.  Should  a  railway  be  constructed  connectiug  Burma  with 
Ynnnan,  a  large  trade  would  arise  in  food-stuffs,  crops  preferring  a 
cold  climate  such  as  exists  on  the  uplands  of  Yunnan  being  exported 
to  Burma,  while  rice  would  be  sent  up  from  the  low-lying  lands  of 
Barma  into  Yunnan.  At  present  no  such  trade  exists,  owing  to  the 
very  expensive  means  of  transport.  A  few  rough  carts  exist  in  the 
eastern  portion  of  the  provinces,  but  the  roads  are  bad  and  only  exist 
for  short  distances ;  the  bulk  of  the  carrying-trade  travels  on  the  backs 
of  mules,  which  is,  of  course,  a  method  not  suitable  for  the  transport- 
ing of  bulky  food-stuffs  over  any  but  very  short  distances.  Should 
there  be,  therefore,  a  failure  of  crops,  a  famine  arises,  and  the  inhabi- 
tants of  that  particular  district  have  to  shift  for  themselves. 

Salt  is  the  one  article  of  food  which  is  carried  long  distances.  It  is 
^^pplied  from  several  salt-mines  in  different  parts  of  the  province; 
e*ch  mine  is  told  off  to  supply  certain  districts,  and  very  heavy  are 
the  punishments  dealt  out  should  the  inhabitants  of  any  district  be 
found  dealing  in  salt  other  than  that  from  the  district  mine.     Salt 
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fount  one  of  the  largest  aonrces  of  revenue  to  the  pTOvincial  govern- 
ment, and  hence  alao  to  the  offioiala.  Any  appointment  connected  with 
■alt  is  therefore  eagerly  sought  after,  and  the  pockets  of  the  officials 
connected  with  the  mines  mnst  he  protected  even  if  it  entails  on  the 
wretched  villager  the  necessity  of  importing  his  salt  firom  a  distant 
mine  instead  of  a  near  one,  thns  paying  double  or  treble  what  he  would 
otherwise  have  to  do. 

To  follow  my  jonmey  once  more.  I  had  to  cross  the  Mekong  by  a 
ferry,  and,  crossing  a  wild  mountainous  tract  of  country,  leabhed  the 
town  of  Ching-tong-ting.  Here  I  first  met  English  missionaries,  and 
it  is  not  out  of  place  to  record  here  my  warmest  thanks  for  many 
a  kindness  and  help  I  received  from  them  throughout  my  journeys. 
People  may  differ  in  opinion  as  to  the  value  of  their  work,  but  I  nudn- 
tain  that  they  are  doing  a  very  great  and  noble  work,  and  aie  of  the 
utmost  use  in  the  matter  of  accustoming  the  Chinese  to  European 
customs  and  ideas. 

Proceeding  northwards  towards  Tali-fu,  we  passed  amongst  Lolos. 
It  is  difficult  in  any  country  to  decide  who  are  the  real  aboriginal  inhabi- 
tants; it  is  more  than  likely  that  the  Lolos  may  claim  to  be  so  for 
South- Western  China.  They  have  now  been  driven  by  the  Chinese 
into  the  hills;  but  in  parts  of  Sechuan  they  are  still  quite  indepen- 
dent, and  no  Chinese  dare  enter  their  villages.  They  are  much 
handsomer  to  our  eyes  than  are  the  Chinese.  On  my  arrival  at 
Tali-fu  I  met  Captain  Watts  Jones,  and  together  we  travelled  north 
to  the  Yangtse.  Many  travellers  have  described  Tali-fa.  The  lake 
is  some  30  miles  long,  and  5  to  7  miles  wide.  On  the  eastern  shore 
low  reddish  hills  rise  straight  from  the  waters,  but  on  the  western 
side  a  slightly  sloping  and  well-cultivated  plain  runs  back  a  couple 
of  miles  to  a  very  fine  range,  which  reaches  a  height  of  14,000 
feet,  the  lake  itself  lying  at  an  elevation  of  just  under  7000  feet. 
Snow  is  found  all  the  year  round  in  sheltered  spots  on  this  range, 
while  in  winter  it  falls  and  lies  down  to  the  level  of  the  lake. 
There  is  very  good  duok-shooting,  particularly  at  the  northern  end, 
which  is  somewhat  marshy.  I  cannot  conceive  a  more  ideal  hiU- 
station  or  sanatorium  for  fever-stricken  Europeans  from  Burma  or 
Tonkin  g ;  but  Yunnan  abounds  in  such  spots.  The  plain  at  each  end 
of  the  western  side  of  the  lake  is  closed  by  an  old  line  of  fortifications, 
which  are  now,  of  course,  useless.  The  lake  drains  into  the  Mekong 
})y  a  rapid-running  river,  which  in  one  fine  gorge  is  jammed  into  a 
width  of  3  yards ;  what  the  depth  is  no  one  knows. 

As  we  went  northwards  the  general  elevation  of  the  country 
increased,  and  the  country  became  more  Tibetan  in  character.  We 
were  on  the  main  road  to  Batang  and  Tibet,  the  road  that  Captain 
Gill  had  travelled  over.  It  was  here  we  passed  by  a  very  fine  canal 
constructed  during  the  Ming  dynasty,  and  also  several  very  fine  stone 
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bridges.     They  were  mnoh  more  level  than  usual,  and  easier  to  ride 

over;   an  ordinary  Yunnan  stone  aroh  bridge  being  so  high  in  the 

centre  that  to  ride  across  one  is  much  like  riding  up  one  side  of  the 

roof  of  a  house  and  down  the  other.     All  these  bridges  are  built  either 

by  priyate  individuals,  as  a  **work  of  merit*'  to  be  put  to  their  credit 

hereafter,  or  by  the  various  guilds  of  merchants  who  use  the  road. 

The  Chinese  Government  never  troubles  itself  about  such  trifles  as 

roads  and  bridges,  or  public  works  of  any  kind ;  and  no  official  would 

puah  through  any  necessary  work  unless  he  saw  thereby  a  means  of 

obtaining  a  satisfactory  squeeze. 

This  Chinese  idea  of  a  "work  of  merit,'*  though  sometimes  mis< 

placed,  as  when  they  spoil  a  good  path  by  paving  it  with  cobbles  and 

then  never  repairing  it,  is  undoubtedly  one  of  the  best  points  in  the 

national  character.     I  shall  always  remember  one  instance  I  met  with. 

On  a  path  which  I  had  to  cross  in  the  early  winter,  on  the  range  between 

the  Shweli  and  Salwen,  I  came  across  a  small  hut  in  which  were  two 

old  men.     We  had  been  struggling  up  through  tbe  snow,  which  lay 

over  2  feet  deep,  and  were  fairly  exhausted  when  we  reached  the  top. 

We  gladly  accepted  the  invitation  of  the  two  old  men  to  enter  their 

hut  and  enjoy  a  cup  of  tea  and  a  warm  by  their  fire.     There  had  been 

four  of  them,  but  two,  who  had  given  a  bowl  of  rice  and  a  pair  of  grass 

sandals   to   passers-by,  had  died.      We  offered  payment,  but  it  was 

refosed — they  would  only  accept  our  thanks ;  and  we  hurried  downhill 

into  a  warmer  valley  with  a  grateful  comer  in  our  hearts  for  our  two 

old  liosts. 

We  reached  the  Yangtse  at  Shih-ku,  where  Gill  left  it.  There  is 
a  very  fine  stone  drum  here,  put  up  to  commemorate  a  Chinese  victory. 
Turning  east,  we  passed  through  Lichiang-fu,  leaving  a  magnificent 
sno^w  range  to  the  north.  In  order  to  get  round  this  range  the  Yangtse 
makes  a  great  northern  bend.  The  Chinese  maps  had  placed  the 
northern  limit  of  this  bend  some  60  miles  too  far  south.  Mr.  Amundsen, 
a  missionary,  and  M.  Benin,  a  French  traveller,  had  noticed  this,  but 
the  sketch-map  which  Mr.  Amundsen  gave  Captain  Davies  was  so 
inaccurate  in  otherjpoints  that  I  for  one  did  not  believe  that  the  bend 
extended  so  far  north,'  till  the  following  year  I  camped  at  the  top  of 
the  bend  myself,  observed  a  latitude,  and  was  satisfied.  This  is  a  good 
example  of  the  value  of  accurate  surveying. 

Separating  from  my  companion,  we  each  made  for  Yunnan-fu  by 
different  routes.  I  crossed  the  Yangtse  again  by  a  fine  suspension 
bridge.  The  roadway  of  planks  was,  however,  in  a  very  bad  state — 
many  planks  were  missing,  and  others  rotten  ;  I  went  across  in  fear 
and  trembling,  and  was  glad  to  get  across.  I  was  followed  by  two 
little  Chinese  boys,  who  chased  each  other  as  they  came  across,  showing 
that  their  heads  were  better  than  mine.  My  mules  picked  their  way 
across  in  a  wonderful  manner,  encouraged  by  the  shouts  of  their  drivers 
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and  the  tinkling  bell  on  the  neck  of  the  letter,  who  headed  the  pro- 
oession  across  the  bridge.  We  all  met  again  near  Yunnan-fii,  where  we 
had  a  snowstorm  at  the  end  of  March.  While  the  rest  of  the  party 
went  northwards  towards  the  Yangtse,  I  waited  for  a  month,  trying  to 
get  a  telegraphic  longitude  with  Burma,  but  entirely  failed.  When 
the  telegraphic  line  was  not  broken,  the  instruments  would  be  out  of 
order ;  when  they  were  repaired,  a  clerk  at  some  intermediate  station 
would  absent  himself,  and  disconnect  all  the  wires.  Mr.  Jansen,  a 
Dane,  who  had  actual  charge  of  the  telegraphs  in  the  province,  must 
have  had  a  most  trying  time.  The  real  head  was  a  Chinese  official, 
who  had,  of  course,  no  knowledge  whatever  of  telegraphs.  His  two 
previous  appointments  were  district  judge  uid  in  charge  of  the  arsenal ; 
of  this  latter  job  he  also,  of  course,  knew  nothing.  I  hope  he  was  a 
good  judge.  This  is  a  good  instance  of  how  dnnese  officials  are 
appointed  for  their  own  advantage,  and  not  for  the  good  of  the  country. 
After  leaving  Yunnan-fu,  I  surveyed  as  much  country  as  I  could  in  a 
month,  reaching  the  French  frontier  just  as  the  rainy  season  commenced. 
During  this  season,  from  the  end  of  May  till  September,  trade  is  at  a 
standstill,  as  most  of  the  paths  are  impassable,  and  it  is  a  very  good 
time  for  travellers  to  quit  the  country ;  in  October  the  country  is  still 
recovering  from  the  rains.  We  entered  Yunnan  early  in  November,  as 
soon  as  the  roads  were  open  and  the  cold  weather  had  commenced. 
The  hot  weather  commences  generally  in  March,  but  we  never  found 
the  heat  oppressive  except  in  the  valleys.  The  greatest  cold  I  registered 
was  17°  Fahr.  below  freezing-point,  in  February,  at  an  elevation  of  7000 
feet. 

Having  completed  our  season's  work,  I  came  out  down  the  Red 
river  through  Tongking,  with  nothing  worth  recording  except  the  great 
kindness  and  hospitality  I  received  from  French  officers  wherever  I 
stopped  on  ray  way  down. 

Although  we  had  accomplished  a  good  deal  of  work,  much  still 
remained  to  be  done.  Accordingly,  Major  Da  vies  and  I  started  again 
in  November,  1899,  and  for  three  months  we  surveyed  the  remaining 
important  routes,  avoiding  as  far  as  possible  going  over  roads  which  we 
had  already  surveyed,  but  connecting  with  our  previous  surveys  when- 
ever we  could  manage  it.  One  incident,  though  I  laughed  at  it  at  the 
time,  seems  curious  now  by  the  light  of  later  events.  One  day,  on  the 
march,  I  met  a  Chinese  coolie  whom  I  had  employed  to  carry  my 
theodolite  the  previous  year.  We  entered  into  conversation  through 
my  interpreter,  and  presently  I  dropped  out  of  the  conversation,  and 
the  two  conversed  in  low  whispers.  When  they  had  finished  I  in- 
quired what  the  man  bad  been  saying.  **  Sir,"  he  said,  *•  take  my  advice 
— get  out  of  China  as  quick  as  you  can.  This  year  will  be  a  bad  year 
for  foreigners  in  China."  This  was  in  January ;  the  troubles  in  North 
China  commenced  in  May. 
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I  arriyed  in  Tonnan-fti  on  the  same  day  that  Major  Davies  reached 
Pu-eh-fo.  This  was  by  arrangement,  in  order  to  connect  these  places  by 
a  telegraphic  longitude;  then,  while  Davies  moved  np  to  Yunnan-fo, 
I  marched  by  a  ronndabont  way  to  Tsu-hsiung-fa,  which  was  the  last 
telegraph  office  I  had  succeeded  in  connecting  with  Burma  the  previous 
season.  By  simultaneous  observations  at  these  two  places  we  completed 
onr  longitudes.  We  then  by  separate  routes  crossed  the  Tangtse  into 
Sechuan,  and  headed  north-west  into  Chinese  Tibet.  The  officials, 
after  protests  that  they  had  never  heard  of  the  places  we  wanted  to  go 
to,  and  that  there  were  no  roads  there,  and  anyhow  the  roads  were 
infested  by  robbers,  let  us  go  on  our  way.  Our  escort  gradually 
dwindled  away,  then  finally  disappeared,  and  we  were  allowed  to  find 
otir  way  westwards  as  best  we  could.  There  is  little  or  no  sign  of 
Chinese  authority  in  these  semi-independent  states.  From  Yunning  a 
young  lama  was  sent  to  guide  me  to  Chungtien ;  even  with  his  help 
I  did  not  find  the  inhabitants  very  hospitable.  Oar  lama  would 
arrange  for  us  to  put  up  in  a  headman^s  house  ;  the  owner  would  say, 
**Stay,  by  all  means,  but  there  is  a  much  better  place  a  mile  or  so 
further  up  the  valley,  which  will  just  suit  you."  On  we  used  to  go,  to 
find  no  house  at  all  of  any  kind.  Having  been  tricked  twice  in  this 
way,  I  knew  better,  and  stayed  in  the  best  place  I  could  find  towards 
evening.  Major  Davies  and  I  had  agreed  to  meet  on  March  27  at 
Atiintzu.  We  had  not  expected  that  the  snow  would  lie  so  deep  on  the 
passes,  and  on  tbe  26tb,  when  22  miles  from  Atuntzu,  I  found  myself 
blocked  by  suow,  after  making  only  4  miles  progress  in  two  days. ,  I 
was  also  in  difficulties  as  to  foot-gear,  the  most  important  part  of  a 
traveller's  equipment.  I  had  started  with  three  pairs  of  boots,  but  some 
sconudrel  had  stolen  a  bag  the  day  I  left  Bhamo,  which  contained, 
amongst  other  things,  two  right-foot  boots.  In  two  months  I  had  nearly 
worn  out  my  one  pair,  and  then  took  to  wearing  C'hinese  sandals ;  these 
were,  however,  utterly  unsuited  for  snow,  and  later  on  we  all  wore 
Tibetan  boots.  On  the  27th,  thinking  Major  Davies  might  be  waiting 
in  Atuntzu,  I  got  a  Tibetan  guide,  and  with  one  of  my  Chinese  coolies, 
by  starting  at  5  a.m.,  reached  Atuntzu  at  7  p.m.,  only  to  find  Major 
Davies  not  there.  I  put  up  in  a  little  house,  where  I  was  made  most 
comfortable,  rested  the  following  day,  as  ray  men  were  suffbring  from 
snow-blindness.  Returning  to  my  camp  in  two  marches,  I  met  Major 
Davies  on  my  arrival.  He  had  met  with  worse  snow  than  myself. 
Fortunately,  a  caravan  went  up  the  pass  that  day  and  trod  down  a 
path,  which  we  followed  next  morning,  and  with  great  difficulty  and 
the  loss  of  two  mules  we  managed  to  reach  Atuntzu,  where  Major 
Manifold,  I.M.S.,  joined  us  a  few  days  later,  and  completed  our  party. 
We  now  sent  back  to  Burma  our  spare  baggage,  surveyors,  and  (Jhinese 
followers,  and  started  for  the  headwaters  of  the  Irrawadi,  following  at 
first  Prince  Henry  of  Orleans'  route.    We  were,  however,  stopped  by  the 
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snow  in  the  pass  leading  from  the  Mekong  valley  to  the  Sal  wen ;  and 
as  all  passes  westwards  were  in  a  similar  condition,  we  spent  a  month 
usefully  in  marching  up  to  Bat'ang  and  then  down  south  again  to 
Yerkalo,  where  we  made  our  second  attempt.  This  time  we  were  stopped 
in  a  more  exciting  manner  :  our  hovering  ahout  had  put  the  Tibetans 
across  the  frontier  on  their  guard.  We  reached  the  Mekong  late  one 
evening  at  the  site  of  a  rope  bridge.  These  bridges  are  simple.  A  single 
rope  runs  each  way  across  the  river,  the  starting-point  being  higher 
than  the  point  of  arrival ;  on  this  are  small  wooden  runners,  to  which 
the  passenger  or  baggage  is  attached.  On  letting  go,  one's  own  weight 
carries  one  across. 

We  secured  four  small  runners,  and  crossed  ourselves,  two  servants, 
three  Gurkhas,  and  some  of  our  baggage ;  unable  to  obtain  larger 
runners,  we  could  not  cross  our  mules,  so  left  our  remaining  four 
Gurkhas  to  guard  them.  On  our  bank  there  was  a  small  house,  from 
which  the  hillside  went  towering  up  above  our  heads.  We  did  not 
anticipate  any  trouble,  as  we  were  in  Chinese  territory,  but  while  we 
were  having  dinner,  we  heard  shouts  from  the  further  side;  running 
out  to  see  what  was  up,  we  went  straight  into  a  band  of  about  twenty 
lamas,  who  had  crept  down  and  cut  the  rope  by  which  we  had  been 
crossing.  After  a  short  rough  and  tumble  they  cleared,  leaving,  how- 
ever, one  of  our  Gurkhas  very  badly  wounded — his  head  laid  open 
with  a  stone,  and  a  gunshot  wound  in  his  mouth.  We  had  an  exciting 
watch  that  night ;  expecting  an  attack,  we  made  a  barricade  of  sacks 
of  salt.  However,  no  attack  was  made,  though  we  heard  talking  most  of 
the  night  on  the  hillside. 

Next  morning,  while  we  were  trying  to  get  one  of  our  mulemen 
across  to  act  as  interpreter,  the  Tibetans,  numbering  about  400,  lining 
the  hillside  above  us  and  the  spurs  in  front  and  behind,  opened  fire. 
This  did  no  damage,  and  after  firing  an  hour,  to  which  we  made  no 
reply,  a  deputation  was  sent  forward  asking  us  to  retire  across  the  river. 
Encumbered  by  our  wounded  Gurkha,  and  unable  to  get  our  mules 
across,  this  was  the  only  course  open  to  us.  As  soon  as  we  agreed,  they 
came  forward  and,  in  a  most  friendly  way,  helped  us  to  get  across. 
Major  Manifold's  bedding  fell  off  the  rope  in  mid-stream,  but  the  Tibetans 
fished  it  out  of  a  backwater. 

It  being  now  too  late  in  the  year  to  make  any  further  attempt  to  get 
across  into  the  Salwen  valley,  owing  to  the  imminence  of  the  rainy 
season,  we  made  up  our  minds  to  strike  across  Tibet  to  Tachien-lu,  and 
80  on  to  the  Yangtse.  The  first  part  of  our  journey  took  us  about  a 
month,  and  a  very  rough  time  we  had.  Each  pass  we  crossed  cost  us 
the  lives  of  some  of  our  mules,  one  of  our  Gurkhas  was  drowned  in  the 
river  at  Litang,  and  we  were  all  fairly  worn  out  when  we  reached 
Tachien-lu.  The  Gurkha  who  was  drowned  had  been  with  me  for  over 
six  months ;  they  had  all  served  us,  as  Gurkhas  always  do,  faithfully  and 
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well.  Stolid  little  men  I  On  the  evening  of  the  death  of  his  comrade, 
the  hayildar  oame  and  sainted  to  make  his  nightly  report, "  All  correct, 
sir,  except  one  rifle,  twenty  rounds  of  ammunition,  and  one  private 
soldier  lost  in  the  river."  Another  man,  Maidan  Singh,  did  me  good 
servioe.  One  night  I  had  dropped  off  to  sleep,  after  having  had  fever 
an  day,  when  I  was  awoke  by  a  frightful  row  in  the  inn  yard.  Stepping 
out  to  see  what  was  np,  I  found  my  mulemen  engaged  in  an  ugly  fray 
with  some  other  Chinese.  Maidan  Singh  was  standing  by  my  side. 
''Maidan  Singh,"  I  said,  '*  I  had  just  got  to  sleep,  when  these  scoundrels 
woke  me  with  their  noise.**  '*  Sahib,"  he  said,  **  it  is  a  very  great  shame." 
With  that  he  went  straight  at  the  Ohinese  with  a  short  heavy  stick  in 
his  hand,  knocked  one  senseless  into  the  pig's  trough,  and  drove  the 
others  out  of  the  yard.  Shortly  after,  as  I  was  going  to  sleep  again, 
1  heard  Maidan  Singh  alternately  cursing  the  man  in  Hindustani  for 
disturbing  me,  and,  in  very  broken  Ohinese,  trying  to  persuade  him  to 
drink  some  water,  and  soothing  him. 

Six  very  rough  marches  brought  us  to  Yachau,  meeting  continuous 
streams  of  coolies  carrying  enormous  loads  of  tea  for  Tibet,  one  man 
particularly  carrying  at  least  350  lbs.  and  doing  daily  marches.     We 
tlien  floated  60  miles  down  stream  on  a  raft  to  Chia-ting-fu,  where 
we  changed  into  a  boat.     Just  as  we  were  leaving,  we  received  a 
message  from  a  missionary  at  Yachau  that  he  had  received  a  telegram 
to  the  effect  that  the  legations  at  Peking  were  being  besieged,  and  that 
there  was  a  general  massacre  of  Europeans  going  on  throughout  Ohina. 
This  was  cheerful  news;  we  were  nine  armed  men,  and  had  some  1800 
miles'  river  journey  before  we  could  reach  Shanghai.    Five  days  in  this 
boat  took  us  to  Chungkiug,  the  only  noticeable  incident  being  that  news 
of  our  coming  had  evidently  been  sent  on  by  the  officials,  and  at  each 
town  we  passed,  where  our  escort  of  two  Chinese  soldiers  was  changed, 
a  boat  was  waiting  in  mid-stream,  enabling  us  to  change  our  escort 
without  having  to  land,  obviously  to  keep  our  passage  down  river 
unknown  to  the  general  populace.      We  approached  Chungking,  an 
enormous  town,  with  an  unpleasant  doubt  as  to  our  reception.     How- 
ever,, we  found  the  situation  there  fairly  satisfactory.     The  English 
Consul  thought  that  we  might  escort  the  women  and  children  down 
river,  but  after  several  days'  delay,  only  two  families  could  be  persuaded 
to  come.     We  reached  Ichang  down  the  Yangtse  gorges  without  mishap, 
and  from  there  our  journey  by  steamer  was  simple. 

Our  journeys  in  China  differed  from  most  previous  ones  in  that  we 
were  primarily  surveyors;  we  have,  therefore,  been  able  to  produce 
accurate  maps  of  nearly  the  whole  of  Yunnan.  We  have  so  surveyed 
and  examined  the  province  that  in  future  any  one  interested  in  the 
subject  of  railways  in  that  part  of  the  world  can  bring  forward  pro- 
posals based  on  better  information  and  with  more  detail  than  the 
well-known  consul  in  San  Toy,  who  applied  to  a  Chinese  official  for  a 
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oonoeBsioQ  for  a  railway  with  a  sohool  atlas  in  bis  hand,  saying,  '^  Your 
Exoellency,  we  propose  to  bnild  a  railway  from  here  to  there,  with  a 
tnnnel  here  and  a  bridge  there,  a  viadnct  here  and  another  ttinnel 
there."  

Before  the  reading  of  the  paper,  the  President  raid :  We  have  with  us  this 
eyening  one  of  the  members  of  the  survey  party  who  has  been  exploring  the 
province  of  Yunnan  in  China,  a  very  interesting  and  valuable  piece  of  work,  and 
I  feel  sure  that  the  paper  he  is  about  to  read  to  us,  with  its  illustrations,  will 
be  interesting.    I  now  call  upon  Captain  Byder  to  read  his  paper. 

After  the  reading  of  the  paper : — 

Major  Davies:  Having  had  the  pleasure  of  being  associated  with  Captain 
Byder  in  two  years*  exploration  work  in  Western  China,  I  should  like  to  say  how 
very  much  our  expeditions  are  indebted  to  the  work  done  by  Captain  Byder  and 
by  the  native  surveyors  of  the  Survey  of  India  who  worked  under  him.  I  should 
also  like  to  say  a  few  words  about  the  proposed  Yunnan  railway  which  Captidn 
Byder  referred  to.  I  think  it  is  a  scheme  about  which  there  has  been  a  good 
deal  of  misapprehension,  and  on  which  a  great  many  hasty  judgments  have  been 
passed,  based  on  very  insufEcient  information.  There  have  been  several  travellers 
in  Yunnan  during  the  last  thirty  years,  many  of  them  very  clever  and  capable 
observers,  and  their  opinions  have  been  naturally  much  sought  after  by  those 
interested  in  this  subject ;  but  I  think  it  must  be  remembered  they  did  not  go 
out  to  Yunnan  primarily  for  the  purpose  of  investigating  railway  schemes,  and 
it  was  not  their  special  business  to  test  the  feasibility  of  a  railway  line  through 
Yunnan.  Also  in  some  cases  they  have  expressed  opinions  which  have  been 
very  widely  held,  which  really  have  nothing  whatever  to  do  with  the  proposed 
line.  For  instance,  Mr.  Baber  of  the  Chinese  Consular  Service,  whose  writings 
combine  in  a  marvellous  manner  the  amusing  and  the  instructive,  makes  two 
remarks  which  have  been  very  much  quoted.  Speaking  of  the  very  high  range 
between  the  Salween  and  the  Shweli,  he  says, ''  If  British  trade  ever  adopts  this 
track,  I  shall  be  delighted  and  astonished  in  about  equal  proportions."  Further 
on,  when  discussing  the  subject  more  generally,  he  says,  '*  By  piercing  half  a 
dozen  Mont  C6nis  tunnels  and  erecting  a  few  Menai  bridges,  the  route  between 
Burma  and  Yunnan  Fu  might  doubtless  be  very  much  improved.''  These  two 
remarks,  I  think,  have  bad  great  influence  on  people  who  have  not  studied  the 
subject  very  deeply,  and  have  induced  them  to  think  that  the  railway  scheme  is 
quite  impracticable.  I  quite  agree  with  the  truth  of  both  these  remarks  of  Baber's ; 
the  only  thing  is,  they  do  not  apply  to  the  railway  at  all — they  refer  to  the 
road  which  goes  westward  from  Momien  through  Ta-li-fu,  whereas  the  present 
proposed  railway  comes  into  Yunnan  from  quite  a  different  direction.  Indeed, 
only  half  a  page  lower  down  Baber  himself  recommends  as  a  probable  line  for 
a  railway  the  very  route  which  has  now  been  adopted.  To  quote  another  instance 
of  a  rather  poor  argument  against  this  railway.  In  a  book,  published  as  lately 
as  last  year,  whicli  devotes  a  chapter  to  the  subject  of  railway  extension  firom 
Burma  into  Yunnan,  I  came  across  the  astounding  statement  that  no  coal  has 
been  found  in  Yunnan.  Now,  as  a  matter  of  fact,  coal  exists  almost  all  over  the 
province,  and  there  are  many  large  districts  of  Eastern  Yunnan  in  which  hardly 
anythini^  is  used  for  fuel  but  coal,  which  is  all  obtained  from  local  mines.  Of 
course,  I  quite  understand  that  there  may  be  differences  of  opinion  as  to  the  oom*- 
morcial  value  of  a  line  through  Yunnan,  but  I  hope,  in  future,  opinions  will  not 
be  based  upon  misapplied  quotations  or  upon  such  very  inaccurate  information  as 
that  which  I  have  just  quoted. 
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Aji  to  the  work  we  did  in  Western  China,  the  most  important  part  of  it  iit 
uodoobtedly  the  preliminary  railway  surrey  which  was  carried  out  by  Gaptun 
WatU  Jones  and  Captain  Hunter,  both  officers  of  the  Royal  Engineers.    Captain 
Watts  Jones,  I  am  sorry  to  say,  lost  his  life  afterwards  in  the  cause  of  explora- 
tion ia  China.    The  line  they  surveyed  certainly  presents  gpreat  difficulties,  but 
it  is  a  practicable  line  that  could  be  made.    Besides  the  actual  survey,  the  other 
members  of  the  Expedition  split  up  and  took  different  routes,  so  as  to  get  in  as 
much  work  as  possible,  and  made  a  (airly  thorough  exploration  of  the  province  of 
Yunnan.    Of  the  eighty-four  official  cities  of  Yunnan,  we  visited  all  but  three; 
80 1  think  we  may  claim  to  have  some  knowledge  of  the  province  and  of  its  resources. 
As  to  the  mineral  wealth  of  Yunnan,  I  do  not  think  there  has  ever  been  any  doubt. 
We  certainly  came  across  mines  everywhere,  and  all  sorts  of  mines — gold,  silver, 
icid,  tin,  iron,  copper,  sine,  coal — and  even  with  the  present  poor  appliances  that 
the  Chinese  have  for  working  these  mines,  they  make  them  pay.    To  give  an 
instance  of  the  sort  of  way  in  which  they  work  their  mines,  one  of  our  jiarty  who 
fisited  a  gold-mine  found  them  crushing  the  quartz  with  a  sort  of  large  wooden 
mstroment,  which  is  used  in  that  country  for  husking  rice.    This  was  the  only 
appliance   they  had  for  crushing  gold  quartz.    The  agricultural  resources  of 
Yonoan,  too,  are  not  to  be  altogether  desphsed.    Earlier  travellers  saw  the  pro- 
rinoe  when  it  was  just  recovering  from  the  effects  of  the  Panthay  rebellion,  and 
I  think  all  the  members  of  our  expeditions  have  at  different  times  remarked  to  me 
that  the  poverty  of  Yunnan  has  been  much  exaggerated.    As  to  whether  this 
line  will  pay,  it  will  be  still  rather  an  ojien  question ;  but  I  think  the  Yunnan 
oumpsny,  with  the  assistance  of  experts  on  matters  of  this  sort,  will  now  be  able 
to  decide  whether  it  can  be  made  as  a  commercial  speculation  or  not.     I  regret 
that  I  cannot  enter  fully  into  the  pros  and  cons  of  the  Yunnan  railway,  as  thu 
question  is  largely  a  political  one  which  cannot  be  discussed  before  this  Society. 
Tliere  is,  however,  one  suggestion  about  railways  that  1  should  like  to  make,  and 
tliat  is,  that,  as  a  beginning  of  railways  in  Western  China,  a  line  should  .be  made 
from  Chung-king  or  some  other  iwint  on  the  Yangtse  up  to  Ch'cug-tu,  a  very 
)vge  city,  the  capital  of  Sachuan.    This  is  a  line  that  was  originally  i)ruix)8od 
md  surveyed  by  Captain  Watts  Jones,  who  had  a  high  opinion  uf  it,  and  thought 
it  was  a  line  that  would  pay  at  once.     His  opinion  has  now  been  endorsed  by 
Major  Manifold,  who,  with  Captain  Hunter,  has  lately  been  making  some  very 
thorough  surveys  through  the  whole  of    Central   and   Eastern    Sechuan,   and, 
if  1  might  be  allowed  to  suggest,  1  should  say  that  would  be  the  lino  that  should 
ha  the  first  to  be  made  of  the  railway  lines  in  Western  China.    That  once  made, 
1  think  extensions  of  it  would  follow  very  easily.     Sechuan  is  nothing  like  as 
hilly  a  province  as  Yunnan,  and  it  is  a  very  rich  province.    It  is  certainly  the 
Isrgwt  and  most  populous  province  in  China ;  it  is  also  considered  the  richest.    I 
think,  by  beginning  there,  it  would  give  the  promoters  of  the  scheme  an  idea  of 
what  railways  in  Western  China  would  turn  out  like.     And  eventually  it  might 
he  carried  from   there  backward   through  Yunnan.     The  Yunnan  railway  is  a 
very  large  business,  and  its  construction  may  be  delayed,  but  I  cannot  help  think- 
ing that  a  line  which  makes  a  great   highway  between  India  and  China  will 
erentually  become  an  accomplished  fact. 

Sir  Thomas  Holdicu  :  It  is  little  that  I  can  add  to  this  interesting  paper  that 
^e  have  heard  to-night  about  a  country  in  which,  unfortunately,  I  have  never 
i^Telled  myself.  But  I  am  glad  of  this  opportunity  to  welcome  an  officer  from 
the  de];)artment  with  which  I  was  so  long  associated  in  India,  who,  more  fortunate 
than  his  brother  officer  and  survey  comrade,  Captain  Watts  Jones,  has  returned 
^  to  England  to  tell  us  the  story  of  what  he  did  in  that  distressful  country. 
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Chiatt.  There  aro  oua  or  two  polaU  thnl  have  atruck  me  in  relation  tu  his  work. 
In  the  firBt  place,  the  extent  of  it,  and,  in  the  next  place,  the  energy  with  which 
it  waB  carried  through.  I  think  that  if  we  remember  back  not  so  very  long  ago 
— well,  within  my  memory — aa  to  how  muoh  we  knew  of  thoee  countries  which 
lie  beyond  the  borders  of  India,  we  shall  be  struck  at  once  with  the  immense 
extent  in  late  yeara  of  thoee  gei^aphical  survoys  which  hare  been  carried  out  on 
ucieutifia  lines  in  the^same  manner  that  Captain  Kyder  with  Major  Davies  have 
curied  out  their  surveys  in  WeeterD  China.  I  can  remember  the  time  when  the 
rugged  line  of  frontier  hilU  beyond  the  Indus  not  only  bounded  our  horisoD  in 
that  direction,  but  was  absolutely  at  the  time  the  limit  of  our  geographical  know- 
ledge.  We  knew  a  little  of  what  lay  beyond  them,  but  of  wliat  was  in  them  we 
knew  nothing.  We  knew  something  of  tlie  pasaeH  and  the  roads  that  ran  through 
them,  but  of  the  hills  themselves  aud  of  the  villages  we  knew  nothing.  All  that 
country  where  the  present  campaign  is  being  carried  on  was  an  absolute  blank. 
And  now,  how  is  it  at  present?  We  have  carried  these  geographical  surveys  well 
into  Eastern  Persia,  we  have  carried  them  to  a  junction  with  Russian  territory  on 
the  north ;  and  now,  thanks  to  Major  Davies  and  Captain  Ryder,  they  extend  well 
into  China  on  the  east.  And  yet,  as  Captain  Ryder  has  told  you,  there  is  a  very 
large  future  before  us.  We  cannot  say  that  we  are  within  anything  like  measur- 
able distance  of  the  end.  There  is  a  large  future  for  work  of  this  nature ;  but  the 
Bucceas  of  such  survey  work^the  success  of  Colonel  Sennie  Taylor  and  Captain 
liydoT  lately  in  another  field  in  China,  and  of  Major  Close  and  Captain  Jansen  in 
the  Transvaal,  and  of  other  oilicers  whom  I  could  mention  in  other  iiarts  of  the 
world,  all  working  on  the  same  system — should,  I  think,  at  least  assure  ua  that 
that  system  is  a  sound  one,  and  may  eafcly  be  commended  to  the  consideration 
of  Ihose  many  b at f- developed  institutions  which  are  rapidly  springing  up  in 
Euglaud  in  the  cause  of  geographical  education.  We  were  all  much  inlereateii, 
of  course,  in  hearing  what  Major  Davies  and  Captain  Ryder  had  to  say  about  the 
chances  of  the  connecting  link  lietwecn  Burma  and  China  in  the  matter  of  rail- 
ways, and  it  is  quite  clear,  I  think,  from  what  they  have  said,  that,  in  their 
opinion  at  any  rate,  the  engineering  difficulties  are  not  insurmountable.  But  they 
have  said  nothing  about  that  larger  qaestion,  which  probably  will  interest  the 
jiubtic  very  much  in  the  future,  as  to  whether  it  is  not  rather  competition  than 
construction  which  will  bar  the  way  to  that  connection  over  being  practically 
useful ;  whether  the  great  waterways  of  China,  which  you  have  Been  pretty  well 
shown  in  the  map  which  Captain  Eyder  has  placed  on  the  screen,  whether  that 
magniScent  Bystem  of  waterways  and  the  easy  possibilities  of  traffic  which  exists 
thereby,  will  ever  be  ousted  or  competed  against  by  railway  traffic — that  is  a  very 
large  question,  perhaps  too  large  for  one  to  enter  on  here.  But  T  would  merely 
point  out  that,  for  a  matter  of  that  sort,  it  is  well  to  turn  to  history,  and  I  think 
it  will  bo  found  that  under  simitar  circumstances  elsewhere,  at  any  rate  so  far  as 
1  have  been  able  to  see,  wherever  there  has  been  competition  between  water 
carriage  and  railway  carriage,  under  those  circumstances  the  railway  has  invari- 
ably won.  Well,  gentlemen,  I  add  no  more ;  1  merely  wish  to  offer  my  congratu- 
iatione  to  Colonel  Rennie  Taylor,  to  Major  £>avies,  and  to  Captain  Ryder  for  the 
splendid  work  that  they  have  done  In  China,  and  to  Captain  Kyder  for  his  most 
excellent  [taper  to-night. 

Mr.  Fbeu.  W.  Cabev  :  As  I  have  only  lately  returned  to  England  from  that 
part  of  China  which  Captain  Ryder  has  just  described  so  clearly  to  us,  I  am  able 
to  say  that  his  impressions  of  the  country  through  which  he  travelled  are  what 
one  would  expect  from  an  unprejudiced  observer.  My  own  journeys  in  Yunnan, 
during  the  last  sevou  years,  were  confined  tu  the  southern  and  extreme  ooutL- 
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portioDB  of  that  province,  ix,  the  neighbourhood  of  Szemao  and  the  Chinese 

Shan  States;  and  I  notice  that  Captain  Ryder  has  said  little  or  nothing  about  the 

extraordinary  number  and    variety  of  hill  tribes  one  meets  with  in  Yunnan. 

During  my  stay  there  this  was  a  subject  that  interested  me  very  much.    In  every 

little  market,  as  one  travels  along,  one  sees  different  tribes  of  hill  people,  wearing 

curious  costumes  and  speaking  each  their  own  dialect.    The  Chinese,  with  their 

characteristic  contempt  for  all  alien  races,  can  give  no  account  of  these  numerous 

tribes.    They  distinguish  each  by  some  more  or  less  opprobrious  nickname,  and 

are  content.     I  remember  the  indignant  answer  I  received  from  one  Chinese 

gentleman  when  I  asked  him  if  he  could  speak  the  Shan  language.    "  Do  you 

take  me  for  a  wretched  barbarian  ?  "  said  he,  or  words  to  that  effect. 

I  quite  agree  vrith  Captain  Byder  that  the  question  of  railways  in  Western 
China  is  a  political  one ;  and  I  think  those  who  clamour  for  the  construction  of 
railways  in  China  are  apt  to  forget  that  it  does  not  form  part  of  the  British 
Empire,  and  that  such  ondertakiugs  cannot  be  peacefully  carried  through  until 
the  Chinese  themselves  are  convinced  of  their  utility  and  necessity.    That  day,  I 
venture  to  predict,  is  not  so  very  far  distant.    Good  roads  are  sadly  needed  in 
Yunnan,  but  road-making  under  official  supervision  would  mean  heavy  taxes  on 
the  inhabitants  and  passing  traders,  and  of  the  two  evils  the  people  at  present 
prefer  bad  roads.    With  regard  to  the  opium  cultivated  in  Yunnan,  I  should  like 
to  make  a  few  remarks.    Many  people  in  this  country  still  hold  the  opinion  that 
Indian  opium  is  being  forced  on  the  Chinese  against  their  will.    They  even  believe 
that  the  cultivation  of  opium  is  prohibited  throughout  the  Chinese  Empire — 
indeed,  I  saw  a  statement  to  this  effect  quite  recently  in  a  well-known  paper. 
This  is  not  true,  for  in  Yunnan,  at  any  rate,  the  cultivation  of  the  poppy  has  been 
encouraged  by  the  officials  for  fiscal  reasons.    Chiuese  tradition  states  that  opium- 
imokiog  first  took  its  rise  in  that  province,  and  one  account  says  that  opium  has 
been  produced  there  since  the  year  1760.    The  annual  output  at  present  is  not 
fu  short  of   5500  tons,  whilst  in   the  neighbouring  province  of  Sechuan  it  is 
coDsiderably  more.     As  Indian  opium  (none  of  which  ever  finds  its  way  into 
Ymman)  is  handicapped  by  an  exceedingly  heavy  import  duty,  it  is  not  too  much 
to  expect  that  in  a  few  years*  time  the  native  will  oust  the  foreign  article  from 
the  Chinese  market.    The  opium  question,  as  far  as  England  is  concerned,  will 
than  die  a  natural  death.    The  opium  bowl  used  by  the  Chinese  originated  in 
Yunnan,  and  even  now  the  bowls  manufactured  at  Linan,  Mengtsz,  and  Semao 
ue  in  great  demand  all  over  the  south  of  China.    Nearly  every  woman  in  Yunnan 
can  spin  cotton,  and  in  every  village  one  sees  the  old-fashioned  wooden  loom  at 
work  weaving  cotton  cloth,  with  which  all  the  poorer  classes  clothe  themselves. 
Before  the  Panthay  rebellion  the  province  was  the  centre  of  a  big  silk  industry, 
^ow,  however,  only  a  very  little  silk  is  produced  in  Yunnan.    The  Yunnaneso 
^  essentially  of  a  most  peaceful  disposition,  and  I  am  sure  Captain  Byder  will 
bear  me  witness  when  I  say  that,  as  a  rule,  Europeans  are  treated  with  friend- 
less and  respect.     The  country  people  I  always  found   most  hospitable,  but 
Mrticularly  so  when  I  was  unaccompanied  by  any  Chinese  soldiers,  who,  when 
^<^g  as  escort  to  Europeans,  in  their  zeal  are  apt  to  be  too  overbearing. 

Dr.  Logan  Jack  :  Having  recently  come  from  pretty  nearly  the  same  country 

^^ich  was  traversed  by  Captain  Byder  and  his  companions,  I  should  like  to  say 

^^^t,  that  it  is  impossible  to  overestimate  the  value  of  such  accurate  observations 

^^   have  been  made  by  these  geotlemen.    There  is  nothiug  to  be  compared  with 

^«m  so  far  in  the  history  of  the  exploration  of  China.     In  the  adjoining  room, 

^ould  invite  the  attention  of  members  of  the  Society  and  visitors  to  a  Chinese 

ip  of  that  district,  especially  of  the  province  of  Sechuan,  and  it  will  be  seen 
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wh&t  u  vtrj  great  difiWranct:  thore  le.  That  ms))  U  a  mere  diagram  showing 
the  relutions  of  the  principal  riverB  to  one  another,  and  ahuwing  them  accurately, 
io  HO  far  UibI  eaab  rivor  falls  in  on  the  right  ur  luft  baDk  of  tha  principal  river  as 
it  ought  lo  do;  but  a  matter  of  50  or  100  miles  error  is  nothing  whaterer  in 
Cbiueise  mnpe.  1  do  nut  think  that  this  map  we  have  seen  tu-nigbt  oau  bo  the 
OQO  to  which  Cniitiun  ]>yder  has  rtifurrad  as  that  to  which  people  who  venture  in 
future  to  discuss  Ohineso  railway  jirojyota  must  turn,  kiecause  in  this  map  (wbtcb 
may,  i>erhap8,  only  be  an  uafinithod  proof)  not  even  the  author's  route  ia  laid 
down.  But  tbut  map  is,  no  doubt,  available.  It  le,  I  euppoiie,  in  the  bands  of  the 
Indian  Qovcrnmcnt,  and  also  in  the  hands  of  tha  Yunnan  Company,  and  will  be 
iuHued  iu  tbc  course  of  time.  When  it  is  available,  we  shall  have  mode  an  immense 
advance  on  anything  which  has  iiitherlo  been  In  our  hands.  I  am  aware  that  the 
question  of  railways  from  India  to  China  is  a  i|Uestioa  which  becomes  a  political 
one,  and  therefore  is  not  open  to  discussion  lu  tbla  Society ;  but  the  question  of  the 
practicability  of  railway  construction  is  an  acitdemic  one  on  which  no  may  form  ouc 
opinions,  and  we  may  he  aiiled  in  forming  euch  opinions  by  the  surveys  of  Captun 
Kyder  and  bis  comt>anions,  when  they  are  in  uur  hands.  1  gathered  from  his 
remarks  that  there  is  at  least  one  practicable,  though  difficult  route,  for  a  raJl- 
way,  and  I  gather  from  otiicr  suurcuG  that  the  railway  being  constructed  by  the 
Krench  towards  Yunnan  is  by  no  means  doGcieut  in  engineering  difScullies,  and 
possibly  they  are  as  great  on  that  lino  as  they  will  be  on  the  proposed  line  from 
the  Irrawadi,  wliich  may  bo  completoJ  some  day  or  other,  I  believe,  for  my  part, 
that  the  Chinese  themselves  in  that  district  are  fully  aware  of  the  value  of  that 
trade-route  to  them.  Again  and  again.  In  the  last  two  or  three  hundred  yearr, 
they  have  attempted  to  get  what  the  Scotch  lairds  used  to  call  "a  grip  of  the 
sea : "  that  is,  they  have  attempted  to  secure  a  port  at  Irrawadi  at  the  bead  of  the 
navigation.  It  was  only  a  very  few  years  before  the  British  occupation  of  Upper 
Uurma  that  the  last  attempt  on  Bhitmo  was  made,  and  the  Chinese  actually  held 
the  town  for  some  time  under  very  romantic  circnmstnnces.  As  to  the  amount 
of  trsffiu  along  those  lines,  1  think  it  has  been  considerably  underestimated.  I 
met,  in  the  course  of  a  journey  from  Chengtn  and  up  by  the  Tibetan  border,  dowa 
the  Yauglne  and  across  the  Mekong  and  Salwen  to  the  Irrawadi,  enormous  trains 
uf  muleii  and  puckers,  hundreds  of  them  two  or  throe  times  a  day,  and  each  mule 
will  carry  at  any  rale  a  couple  of  hundred  pounds.  Ten  of  them  will  carry  a  ton, 
and  that  traffic  is  carried  on  in  tl)e  face  of  all  the  dilficultles  which  are  iusspar- 
able  from  tha  indescribably  l>ad  condition  of  Cbineae  roads.  These  roads  were 
paved  hundreds  of  years  sgo  in  some  instancus,  have  been  washed  away  and  never 
repaired,  and  are  carried  without  grading,  by  means  of  Qlgbts  of  steps,  up  and 
down  the  mountain-sides.  In  spite  of  all  that.  Western  and  American  produce, 
in  the  shape  of  cotton,  tol>acco,  conilensed  milk  and  kcrosine,  find  their  way  over 
long  distances  into  the  interior  of  Secbuon,  and  if  these  difficulties  were  lessoned. 
— if  a  railway  existed — then  1  have  no  doubt  the  volume  of  the  trade  would  be 
enormously  increased.  As  to  the  population,  Yunnan  was  almoet  depopulated 
during  the  Mohammedan  rebellion,  and  there  are  traces  of  that  depopulation  on 
every  baud.  But  it  is  [latent  lo  every  traveller  who  jusses  through  the  country 
that  it  is  being  repopulalcd  by  immigration  from  other  provinces  and  by  the 
natural  increase  in  a  country  where  there  is  plenty  of  roam  to  spread  out.  Captain 
Kyder  has  told  us  that  among  the  lamas  he  met  with  a  great  deal  of  hostility, 
I  must  confess  that  surprised  mo  considerably,  because  [ny  experience  amongst 
the  lamas,  where  I  was  often  a  guest  of  the  priests,  was  very  much  more  pleasAQt, 
and  I  found  them  extremely  courteous  and  amiable.  It  has  just  stmck  me  tu 
possible  that  tbc  disphiy  uf  a  foreign  armed  force  in  this  expedition  may  hare  had 
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•ometfaiog  to  do  with  the  hostility  which  Major  Davies  and  Captain  Ryder  and 
their  party  met  with.  At  all  events,  in  my  case  the  lamas  were  exceedingly 
kind  mnd  coarteoosy  and  nothing  could  exceed  their  hospitality.  I  do  not  wish, 
At  tlua  late  hour,  to  trespass  further  on  your  time,  hut  I  am  glad  to  have  had  this 
opportunity  of  thanking  Captain  Ryder  for  this  most  interesting  paper,  and 
I  am  sure  we  shall  all  especially  welcome  those  maps  when  we  do  ultimately 
see  tbem. 

Mr.  JoHii  Hallidat  :  I  did  not  expect  to  he  asked  to  speak  this  evening,  and  I 

really  have  very  little  to  add  to  the  ahle  address  which  Captain  Ryder  has  given 

QSy  and  which  Major  Davies  has  also  given  uo,  and  Dr.  Jack.     I  suppose  I  am 

called  upon  as  I  have  something   to  do  with  the  Yunnan  Company,  which  is 

fTKttcally  (me  of  my  hahies,  and  it  has  paid  all  the  expenses  of  this  Expedition, 

tod  even  the  wear  and  tear  of  the  survey  instruments  which  were  used.     I  would 

impress  upon  the  audience  that  they  should  not  take  their  ideas  of  Yunnan  from 

ihoae  photographs.    You  will  have  observed  the  terraces  were  as  precipitous  as 

the  mountains  all  round  the  valleys,  showiog  that  the  photographs  do  not  do 

justice  to  the  country  as  a  railway  country.    The  surveys  which  we  have  from 

Ckptain  Watts  Jones,  in  which  he  has  delineated  the  superficial  and  the  horizontal 

oatline  of  the  country,  show  no  very  bad  country    whatever,    except   a   few 

inilea  between  Yunnan-fu  and  the  Yangtse  valley.     It  is  not  more  difficult  than 

the  railways  in  the  Rocky  mountains.    There  are  no  impracticable  engineering 

problems.     The  biggest  mountain  which  stands  in  our  way  at  present  is  the 

Chinese  Government,  for  they  have  never  confirmed  the  concession  which  our 

Government  imagined   they  had  secured.     Four  or  five  years  ago,  when  this 

company  was  started  and  the  survey  began,  the  Foreign  Office,  the  War  Office, 

the  India  Office,  and  the  Burma  Railways,  all  combined  to  encourage  us  to  make 

the  survey.    But  I  am  afraid  there  is  very  little  chance  of  any  railway  being  made 

for  many  years.    The  trade,  however,  is  increasing  very  largely,  and  if  we  could 

even  get  a  cart-track — a  practicable  road — the  increase  of  trade  would  be  enormous. 

At  present,  as  Dr.  Jack  has  told  us,  the  mules  have  practically  to  go  up  and  down 

stairs — up  the  one  side  of  the  hills  and  down  the  other.     It  is  a  wonder  they  get 

along  at  all.    I  have  only  to  thank  Captain  Ryder  and  Major  Davies  for  their 

interesting  address,  and  I  also  thank  you,  Mr.  President,  for  asking  me  to  say  a 

few  words. 

Captain  Ryder  :  There  are  very  few  points  in  the  discussion  that  want  answer- 
fog,  sui  everybody  seems  much  of  the  same  opinion.    I  should  like  to  mention, 
with  reference  to  what  Dr.  Jack  has  said  about  the  map,  that  it  was  only  intended 
aibsolutely  and  entirely  as  an  index  map  to  give  any  one  who  attended  hei*e  an 
idea  of  what  I  was  going  to  talk  about.    It  is  not  a  map  as  we  would  call  it;  it 
is  a  guide.    Oar  maps,  as  we  survey  them,  I  suppose,  would  cover  the  whole  of 
ibis  green  dotb.    And  about  our  routes  being  marked;  if  we  bad  marked  our 
HMites — ^well,  I  travelled  4000  miles,  and  the  other  officers  did  much  about  the 
Mone— 4M  our  routes  crossed  and  recrossed,  if  we  had  marked  them,  there  would 
not  have  been  room  for  anything  else  much  on  the  map.    Besides  the  maps  that 
the  Government  of  India  are  publishing  of  our  surveys,  the  Geographical  Society 
here  are  reducing  our  surveys  to  a  fairly  workable  scale,  and  I  hops  they  will  be 
published  soon.     With  regard  to  the  remark  by  Mr.  Halliday  about  the  expenses 
of  the  ESxpedition,  I  think  it  right  to  say  that,  so  far  as  I  was  concerned,  my 
expenses,  and  the  expenses  of  those  under  me,  were  entirely  paid  by  the  Govern- 
ment of  India.    So  I  think  they  should  receive  some  credit  for  the  results  of  our 
expeditions. 

The  Pbbsidbkt:  Now,  it  only  remains  for  us  to  express  our  thanks  for  the 
No.  II.— Februaby,  1903.]  K 
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interesting  paper  we  have  listened  to  this  eyening.  For  more  than  thirty  years 
back  we  have  had  accounts  of  this  most  interesting  part  of  China  from  such  men 
as  Lieut.  Gamier  and  poor  Captain  Gill,  and  Cooper  and  Colquhoun,  and,  above  all, 
from  Mr.  Baber;  and  I  think  it  is  a  very  remarkable  thing  that  the  whole  of  these 
pioneers  were  most  distinguished  geographers,  and  six  of  them  were  Gold  Medalists 
of  the  Society,  so  that  at  intervals  during  that  long  period  we  have  had  our 
interest  aroused  in  Yun-nan  by  very  capable  and  very  able  geographers.  Now 
at  last  we  have  received  a  scientific  survey  of  the  greatest  value  and  importance, 
and  we  have  certainly  to  thank  the  Yunnan  Company  for  its  liberality,  and  also 
the  Indian  GK>vemment.  Through  their  means,  Major  Davies  and  Captain  Byder 
have  executed  this  admirable  survey.  I  am  sure  you  will  all  wish  to  vote  your 
thanks  to  Captain  Byder  for  his  paper,  which  has  given  rise  to  such  an  interesting 
discussion,  and  also  for  the  admirable  way  in  which  he  has  illustrated  it. 
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By  CABL  LXJMHOLTZ. 

Mt  explorations  and  researches  in  north-western  Mexico  extended  over 
a  period  of  more  than  five  years.  On  my  first  expedition  I  travelled 
nnder  the  auspices  of  the  American  Geographical  Society  of  New  York, 
and  the  American  Museum  of  Natural  History  of  New  York ;  but  later 
I  have  been  in  the  service  of  the  last-named  institution  alone.  My 
researches  have  been  mainly  of  an  ethnological  and  archsdological 
character ;  but  as  the  country  explored  is  very  little  known,  and  partly 
unknown,  I  may  hope  that  what  I  can  tell  in  the  limited  space  of  time 
allotted  to  me  may  prove  of  some  interest  to  you. 

Between  the  years  1890  and  1898  I  made  altogether  four  expeditions 
to  Mexico.  My  main  field  was  the  western  Sierra  Madre,  which  may 
be  considered  as  a  continuation  of  the  Rocky  mountains,  and  stretches 
through  the  greater  part  of  Mexico  and  down  through  Central  and 
South  America.  In  this  way  a  practically  uninterrupted  chain  of 
mountains  is  found  from  Behring  strait  to  Cape  Horn.  The  Siena 
Madre  del  Norte  offered  a  specially  wide  field  for  soienliific  researohes. 
The  northernmost  part  of  this  Sierra,  from  the  border  of  the  United 
States  south  about  250  miles,  was  until  recent  times  under  the  undis- 
puted control  of  the  Apaches,  those  wild  Indians  whose  hands  were 
against  every  one,  and  every  one's  hands  against  them.  It  was  only 
after  the  American  General  Crook,  in  1883,  had  subdued  these  savage 
rovers  that  it  had  been  at  all  possible  to  make  scientific  researches 
in  those  regions.  Bat  small  bands  of  Shis  Inday  ('*  the  men  of  the 
woods  ")  were  still  left,  and  my  party  had  to  be  made  strong  enough  to 
meet  all  difficulties  that  might  be  threatened  from  them. 
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As  my  expedition  in  1890  was  the  first  wbioh  would  enjoy  the  com 
jMuatiTe  safety  of  that  distrioty  I  thought  that  the  oanse  of  science  would 
be  best  served  by  taking  with  me  a  number  of  scientific  men  and 
eolleotors  in  various  branches.  !^rof.  W.  Libbey,  of  the  University  of 
ninoeUm,  N.J.,  with  his  laboratory  assistant,  represented  physical 
geogrraphy.  The  late  Mr.  A.  M.  Stephen  was  our  archaeologist,  baving 
as  assistant  Mr.  R.  Abbott.  Messrs.  C.  Y.  Hartman  and  Mr.  C.  E.  Lloyd 
were  botanists;  Mr.  F.  Bobinette,  zoological  collector;  and  Mr.  H. 
White,  the  mineralogist  of  the  expedition. 

With  a  party  of  altogether  twentynsix  men  and  nearly  a  hundred 
ttdmals,  I,  in  the  winter-time,  succeeded  in  crossing  the  Sierra  Madre 
6om  Naoori,  in  Sonera,  to  Oasas  Grandes,  in  Chihuahua,  and  there  for 
tm  months  excavations  were  conducted  at  San  Diego,  near  the  famous 
nins  of  Casas  Grandes. 

On  my  second  expedition  I  followed  the  Sierra  Madre  southwards 

from  my  crossing-line,  in  the  beginning  through  uninhabited  regions, 

kt  later  passing  the  country  of  the  Tarahumares  and  the  Northern 

fimas.     The  Tarahumare  Indians  of  the  Sierra  Madre  live  in  certain 

prts  of  the  country  to  a  considerable  extent  in  caves,  and  as  they  are 

■ihropologically  one  of  the  least-known  tribes  in  Mexico,  I  decided  to 

itody  them.    As  this  could  not  easily  be  done  with  an  expedition  that 

vas  still  quite  largo,  I  gradually  discharged  my  followers  until  at  last 

I  xvmained  alone  with  a  few  Mexicans. 

The  rich  field  for  ethnological  studies  which  Mexico  offers  irre- 

mttibly  called  me  back  to  new  researches,  and  I  entered  on  my  third  and 

loDgest  expedition,  which  lasted  from  March,  1894,  to  March,  1897.   At 

the  ontset  I  kept  two  or  three  Mexicans  with  me,  but  I  soon  found  that 

the  BO-called  civilized  Indians,  or  even  primitive  Indians,  were  my  best 

companions ;  for  not  only  did  their  mere  presence  assist  me  in  gaining 

the  oonfidence  of  their  fellow-tribesmen,  but  they  were  themselves  a 

oofnmtmnt  and  valuable  material  for  study.   As  on  my  former  expedition, 

I  remained  for  months  with  different  tribes,  discharging  my  oompanioos, 

and  liTing  among  the  Indians.    I  spent  altogether  a  year  and  a  half 

mBkOfug  the  Tarahumares,  and  up  toward  a  year  among  the  Huiohols. 

In  1898 1  revisited  both  these  tribes.   Always  at  first  the  natives  would 

me,  and  I  have  in  more  than  one  tribe  been  considered  as  a  man- 

%  subsisting  on  women  and  children,  whom  I  killed  by  the  camera. 

Besides,  they  attributed  to  me  designs  on  their  lands.   They  have  learned 

to  be  distrustful  of  the  white  man,  which  nobody  can  wonder  at  when 

remembering  how  little  the  whites  have  left  them  of  their  once  large 

oountries ;  but  I  succeeded  gradually  in  gaining  their  friendship  and 

their  confidence,  specially  by  my  ability  to  sing  their  songs,  and  by 

always  treating  them  justly. 

la  this  manner  I  gained  a  knowledge  of  these  people  which  in  no 
other  iray  could  have  been  obtained.    When  my  stock  of  civilised 
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provisiotie  gave  out,  after  having  been  for  five  or  six  raonifas  witliotit 
(jonneotion  with  the  ouler  world,  I  was  restricted  to  the  food  that  tlie 
Indians  could  give  me.  Game  ia  not  verj  plentifnl  in  Mexico,  except 
in  the  extreme  north,  and  the  traveller  cannot  depend  upon  getting 
food  by  his  gun.  As  in  Australia,  my  favourite  drink  was  water  a 
honey.  It  ia  both  refreehing,  and  gives  one  an  appetite  when  having 
to  eat  monotonoas  dishes. 

In  the  northernmost  part  of  Sierra  Madre  del  Norte,  which  at  preaent 
is  uninhabited  but  for  some  oolonies  of  Mormons  in  the  extreme  eaatem 
and  western  parle,  there  are  few  traces  of  habitation  ;  they  consist 
maibly  in  small  terraces  of  etone,  generally  across  small  valleys,  and 
which  probably  served  agricnltural  purposes,  as  the  Tar  ahum  ares,  though 
rarely,  use  somewhat  similar  trincheras  at  the  present  time.  Kude 
fortifications  may  also  be  seen.  More  important  are  an 
dwellings,  the  houses  being  of  practically  the  same  kind  as  those  found 
in  similar  oircnmstanoes  in  the  south-western  part  of  the  Unite<l  States. 
Many  of  these  were  carefully  examined  by  my  expedition.  Over  five 
hundred  jars  were  excavated  near  Casas  Grandes,  beautifully  decorated 
in  designs  that  resemble  somewhat  those  of  the  Pueblo  Indians,  but  in  I 
reality  are  iutetmediary  between  the  culture  of  these  people  and  that 
of  the  valley  of  Mexico. 

From  the  northern  limit  of  the  Tarabumare  country  to  the  end  of  the 
Sierra  Madre  del  Norte  antiquities  are  very  rare  indeed.  A  few  caves 
with  rude  habitations  or  other  signs  of  having  been  inhabited  may  be 
seen  ;  also  sometimes  circles  of  upright  stones  placed  solidly  io  the 
ground  and  protruding  some  0  inches  or  more. 

I  visited  altogether  nine  tribes,  and  lirought  back  a  large  material 
to  illustrate  their  ethnical  and  anthropological  status,  besides  extensive 
information  with  regard  to  their  customs,  religion,  myths,  and  tra<3i- 
tions.  A  more  or  less  complete  linguistic  laatorial  from  the  different 
tribes  was  secured,  among  which  should  be  mentioned  the  now  nearly 
extinct  Tubar  (a  dialect  of  the  Nahuatl  language).  Seventy  airs 
and  melodies  were  recorded  mostly  through  graphophone.  Over  two 
hundred  skeletons  and  skulls  were  procured,  samples  of  hair,  etc.  A 
unique  collection  of  ancient  large  terra-cotta  figures  from  Iztlan,  in  ' 
Jalisco,  should  be  mentioned,  as  well  as  a  hitherto  unknown  kind  of 
pottery  from  the  neighbourhood  of  Guadalajara,  a  kind  of  encaostic 
ware  with  excellent  colours.  Finally  may  be  mentioned,  as  results  of 
my  expeditions,  a  collection  of  about  fifty-five  mammals,  of  whioh  ono, 
Sci'unw  Apachi^,  was  now  to  science,  about  one  thousand  birds,  and  a 
large  botanical  collection  whioh  yielded  twenty-seven  new  speoiee, 
among  them  a  very  beautiful  pine  tree  with  whip-like  branches  (Pi'nu 
I.umliolliii). 

It  has  been  the  purpose  of  my  expeditions  to  throw  light  on  the 
relations  between  the  ancient  cultures  of  the  valley  pf  Mexico  and  that 
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of  the  Pneblo  Indiani  of  the  south-westem  part  of  the  United  States, 
to  give  a  oorrect  picture  of  the  ethnioal  status  of  the  Mexican  natiyes 
of  to-daj,  and  incidentally  at  the  time  of  the  conquest,  as  well  as  to 
throw  light  on  certain  phases  in  the  development  of  the  human  race. 
Most  of  what  I  have  to  tell  regards  a  part  of  the  republic  of  Mexico 
which  never  is  visited  by  tourists,  and  which  even  for  most  of  the 
Mexicans  is  a  terra  incognita. 

The  Sierra  Madre  del  Norte  is  a  vast  mountainous  country  from 
6000  to  8000  feet  elevation,  sometimes  rising  to  9000.     Toward  the 
Borth  tracts  of  rough  country  may  be  seen,  for  instance,  around  the  once 
funous  mine  Guaynopa,  north-west  of  Temosachic,  where  the  landscape 
ippean  as  a  wave  of  ridges  and  peaks,  pinnacles  of  reddish  conglomerate 
idding  to  the  wildness  of  the  landscape.    Generally,  however,  the  sierra 
consists  of  low  hills  and  valleys,  with  a  small  llano  now  and  then.    The 
Ingest  llano  in  the  Sierra  Madre  del  Norte  is  near  Guachochic,  in  the 
mitral  part  of  the  country  of  the  Tarahumares,  being  12  miles  long 
tad  3  miles  wide.    Very  characteristic  of  the  landscape  are  the  so-called 
burrancas,  precipitous  abysses  which  traverse  the  mighty  mass  of  the 
Berra  like  huge  cracks  running  nearly  from  east  to  west.    In  the  country 
of  the  Tarahumare — that  is  to  say,  the  state  of  Chihuahua — there  are 
three   very  large  barrancas.     They  are  designated  as   Barranca  de 
Cobre,  Barranca  de  Batopilas,  and  Barranca  de  San  Carlos.    The  Sierra 
■adre  rises  so  gradually  in  the  east — for  instance,  when  entered  from 
the  direction  of  the  city  of  Chihuahua — that  one  is  surprised  to  be  sud- 
denly almost  on  top  of  it.     The  western  side,  however,  falls  off  more 
abruptly,  and  presents  the  appearance  of  a  towering  ragged  wall.     In 
accordance  with  this  general  trait  of  the  mountain  system,  the  begin- 
nings of  the  barrancas  in  the  east  are  generally  slight,  but  they  quickly 
grow  deeper,  and  before  they  disappear  in  the  lowlands  of  Sinaloa  they 
■ometimes  reach  a  depth  of  from  4000  to  5000  feet.     Of  course  they  do 
not  oontinue  equally  narrow  throughout  their  entire  length,  but  open 
up  gradually  and  become  wider  and  less  steep.     The  traveller,  as  he 
atanda  at  the  edge  of  such  gaps,  wonders  whether  it  is  possible  to  get 
aorooa  them.     They  can  in  a  few  places  be  crossed,  even  with  animals 
if  these  are  lightly  loaded,  but  it  is  a  task  hard  upon   flesh    and 
Uood. 

Besides  these  large  barrancas,  which  impede  the  traveller  in  the 
highlands  and  necessitate  a  course  toward  the  east,  there  are  innumer- 
able smaller  ones,  especially  in  the  western  part  of  the  range,  where 
large  portions  of  the  country  are  broken  up  into  a  mass  of  stupen- 
dons  rock-walled  ridges  and  deep  chasms.  A  river  generally  flows 
in  the  barrancas  between  narrow  banks,  which  occasionally  disappear 
altogether,  leaving  the  water  to  rush:  between  abruptly  ascending 
mountain-sides. 

The  sierra  is  covered  with  vast  pine  forests,  never  as  yet  touched 
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by  the  woodman's  axe,  and  journeying  on  these  highlands  the  traveller 
finds  nothing  to  remind  him  that  he  is  on  the  sonthem  latitudes  except 
an  ocoasional  glimpse  of  an  agaye  between  rocks  and  the  fantastic 
cacti,  which,  although  so  characteristic  of  Mexican  yegetation,  are 
comparatively  scarce  in  the  high  sierra. 

Along  the  streamlets  which  may  be  found  in  the  numerous  small 
valleys,  we  meet  with  the  slender  ash  trees,  besides  alders,  shrubs, 
willows,  etc.  Conspicuous  in  the  landscape  at  lower  elevations  is  the 
madrona  {Arbutus  Tezana\  with  its  pretty  strawberry-like  edible  berries. 
Flowers  are  scarce,  but  in  the  north  the  carmine-red  Amaryllis  may  be 
encountered  among  others.  It  is  a  perfect  treat  to  meet  now  and  then, 
in  the  dry  and  sandy  country,  and  at  such  a  chilly  elevation,  this 
exquisitely  beautiful  flower,  which  is  here  appreciated  only  by  the 
humming-birds.  Edible  plants,  Mentha j  Ohenopodium,  Cinium,  for 
instance,  are  at  a  certain  time  numerous. 

A  little  further  down  we  meet  with  an  agave  called  amole,  whose 
gigantic  flower  spike  is  well-nigh  a  botanical  wonder.  Once  I  decided 
to  measure  one  of  them.  The  spike,  without  the  stalk,  was  15  feet 
8  inches  long,  and  at  the  thickest  part  31  inches  in  circumference* 
After  counting  the  flowers  on  one  portion,  I  estimated  that  the  entire 
spike  bore  at  least  twenty  thousand  beautiful  blossoms  each  as  large  as 
a  tulip.  It  required  two  men  to  carry  it,  and  as  they  walked  along 
they  were  followed  by  humming-birds,  which  remained  industriously 
at  work  in  what  they  doubtless  considered  their  own  private  garden. 

Animal-life  is  not  particularly  plentiful  in  the  sierra,  still  deer, 
bears,  and  mountain  lions  are  fairly  common,  and  there  are  many  kinds 
of  squirrels  and  rats.  The  jaguar  {Felts  onzd)  is  found  now  and  then 
on  the  summits  of  the  barrancas.  Eagles,  hawks,  turkeys,  blackbirds, 
and  crows  are  the  most  noticeable  birds.  There  are  many  species  of 
woodpeckers,  the  most  remarkable  of  which  is  the  greatest  woodpecker 
in  the  world  {Campephilus  imperialis),  which  are  found  in  pairs  through- 
out the  Sierra  Madre  del  Norte. 

The  climate  in  the  sierra,  although  not  so  pleasant,  on  account  of 
the  constant  winds,  is  extremely  salubrious,  the  heat  never  exceeding 
07°  Fahr.,  while  the  nights  are  delioiously  cool.  Lung  diseases  are  here 
unknown.  When  I  asked  an  old  American  doctor  in  the  mining  town 
Guadalupe  y  Calvo,  Chihuahua,  about  his  experience  in  regard  to  the 
health  of  the  people,  he  said,  **  Well,  here  in  the  mountains  they  are 
distressingly  healthy.  Despite  a  complete  defiance  of  every  sanitary 
arrangement,  with  the  graveyards,  the  sewers,  and  a  tannery  at  the 
river*s  edge,  no  diseases  originate  here.  When  cholera  reached  the 
mountains  some  years  ago,  nobody  died  from  it.  The  people  simply 
took  a  bath  in  Mexican  fashion,  and  recovered.''  Down  in  the  barranoas, 
however,  where  the  heat  often  becomes  excessive,  the  climate  is  far 
from  healthy,  and  I  have  seen  even  Indians  ill  with  fever  and  ague. 
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oontracted  dnring  the  rainy  season.  The  western  coast  of  Mexico, 
especially  from  Topic  southward,  is  very  unhealthy,  and  during  my 
stay  there  seyeral  Mexicans  died  from  pernicious  malaria. 

Between  these  two  extremes,  on  the  slopes  of  the  sierra  toward  the 
warm  country,  at  an  eleyation  of  5000  feet,  I  found  the  most  delightful 
dimate  I  eyer  knew.  It  was  like  eternal  spring,  the  air  pure,  and  the 
temperature  remarkably  eyen.  There  is  a  story  of  a  Mexican  woman 
who,  settling  in  that  part  of  the  country,  broke  her  thermometer 
because  the  mercury  never  moved,  and  she  therefore  concluded  that 
it  was  out  of  order. 

The  tribes  I  visited  were,  counting  from  the  north,  the  Northern 

Pimas,  the  Tarahumares,  the  Tubars  (a  now  nearly  extinct  people,  who 

■poke  a  dialect  of  Nahuatl),  the  Tepehuanes,  the  Coras,  the  Huichols, 

^  Tepecanoe,  the  Nahuas  of  the  west  coast  of  Mexico,  and  the  Tarascos 

of  Miohoacan.   These  Indians  are  very  much  of  similar  physique,  medium 

ued,  strong,  and  healthy,  the  colour  of  the  body  of  a  light  chooolate- 

Wwn  colour,  and  the  hair  jet  black  and  straight.     They  have  the 

lune  kind  of  food,  raising  maize  and  beans,  which  is  their  main  source 

of  subsistence.    The  advent  of  whites  has,  to  a  certain  extent,  modified 

their  life  through  the  introduction  of  cattle  and  sheep.     The  cattle  is 

nerer  killed  expressly  for  eating  purposes,  but  is  used  as  sacrifice  at 

the  rain-making  feasts,  and  after  an  insignificant  part  has  been  given 

to  the  gods,  the  rest  is  partaken   of  by  the  people.     The  cattle  is 

ooDsidered  just  as  valuable  as  the  deer,  the  turkey,  and  other  animals 

Umt  are  used  as  sacrifice  to  the  gods.     From  the  hide  sandals  are  made. 

The  wool  is  manufactured  by  the  women  into  blankets  and  girdles  of 

erer-varying  patterns.     The  clothing  is  generally  made  from  cheap 

cotton  cloth  bought  from  the  Mexicans.     The  plough  and  the  ox  have 

largely  taken  the  place  of  the  primitive  agriculture,  though  the  ancient 

mode  of  cultivating  the  fields  may  yet  be  found  in  vogue  in  certain 

tribes — the  cutting  down  of  the  brushwood,  which  later  is  burnt,  and 

the  planting  of  the  com  in  holes  made  by  a  stick  in  the  ground,  the 

holes  being  covered  up  with  earth  by  the  help  of  the  foot.     Bows  and 

msrrawB  are  still  the  arms  of  most  of  these  tribes.     None  of  the  Mexican 

tribes,  to  my  knowledge,  chastise  their  children,  who  grow  up  to  be 

Teiy  independent,  and  have  not  much  affection  for  their  parents.    The 

Tarahumare  boy  may  even  strike  his  father  or  mother.     The  mothers, 

however,  are  very  fond  of  their  children,  who  in  early  years  are  very 

diarming,  and  never  too  much  forward. 

To  the  casual  observer  the  native  appears  dull  and  heavy,  so  much 
so  that  at  first  it  would  seem  hopeless  to  get  any  intelligent  information 
oat  of  him ;  but  on  better  acquaintance  it  will  be  found  that  the  faces 
of  Mexican  Indians  have  more  variety  of  feature  and  expression  than 
those  of  the  whites.  At  the  same  time,  it  is  true  that  the  individual 
does  not  show  his  emotion  very  perceptibly  in  his  face.     One  has  to 
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look  into  hiB  ejes  for  an  QxpreBHion  of  what  paBsea  in  his  min6,  aa  his 
face  is  not  mobile ;  nor  does  he  betray  his  feelings  by  involnntary 
actions.  If  he  blushea,  aa  ho  eometimeB  does,  the  colour  extends  down 
the  neck,  and  is  yisible  in  apito  of  hia  dusky  akin.  Laughter  ia  never 
immoderate  enough  to  bring  tears  lo  the  eyes.  Like  the  Meiioans,  the 
Indians  beckon  with  their  hands  by  making  downward  movements 
with  their  fingers.  The  principal  trait  of  their  character  is  dietrast, 
but  they  are  intelligent,  havo  keen  senses,  and  if  treated  well  will 
comply  with  agreements  made  with  them.  The  principal  faults  of 
these  Indians  are  that  they  have  a  propensity  to  appropriate  things 
that  Htriko  their  fancy,  thongb  they  never  stole  anything  from  me, 
The  Tarahnmare,  however,  does  not  cheat  in  bargains  until  he  is 
tanght  80  by  the  Mexicans.  These  tribes,  besides,  do  not  tell  the 
truth  unless  it  suits  them  to  do  so. 

They  all  speak  of  the  sun  as  "  father,"  and  the  moon  as  "  mother," 
and  the  pivot  round  which  their  religion  moves  is  raiD,  or,  rather,  how 
to  prevail  upon  the  gods  ao  as  lo  make  them  liberate  the  clouds,  which 
they  want  to  keep  for  themselves.  The  gods  are  supposed  to  be  angry 
with  man  and  jealous,  but  the  way  to  appease  tbeir  wrath  is  dancing, 
sacrificing,  singing,  and  innumerable  ceremonies.  Kain  is  what  these 
peo]de  fi.rBt  of  all  pray  for,  next  long  life  and  luok,  As  regards  the 
Uuichols  this  may  seem  strange,  because  they  have  in  their  country  a 
regular,  though  not  particularly  heavy  wet  season.  But  owing  to  the 
steepness  of  their  primilive  fields,  most  of  tho  falling  rain  runs  off 
without  penetrating  the  soil,  therefore  almost  incessant  rain  is  needed 
to  make  the  oropa  grow.  If  it  stops  raining  for  several  days,  the  youQg 
maize  plants  begin  to  be  scorched  by  the  heat  of  the  sun.  The  Mexican 
Indians  certainly  recognize  the  immortality  of  the  soul,  but  they  are 
afraid  of  the  dead,  whom  they  consider  anxious  to  have  their  relatives 
follow  them  into  the  other  life.  The  dead,  therefore,  are  thought  to  be 
endeavouring  to  make  tho  survivors  ill  to  keep  them  company,  besides 
being  jealous  of  the  things  they  left  bebiod.  These  Indiana,  therefore, 
make  several  feaata  in  the  course  of  a  year  after  the  death  of  a  person 
in  order  to  drive  him  away  for  good. 

Though,  to  use  the  expression  of  the  late  distinguished  American 
ethnologist,  Mr.  Cnshiug,  "all  Indians  are  tarred  with  the  same  Btiok," 
there  is  considerable  difference  to  be  found  in  the  various  tribes,  both 
in  regard  to  physical  and  mental  habits,  habitations,  customs  and 
habits,  and  beliefs,  not  to  mention  the  diversity  of  language.  While 
nothing,  for  instance,  will  disturb  the  equanimity  of  the  Tarahumares, 
the  Tarascos  of  Miohoacan  are  of  quite  a  choleric  temperament.  I  have 
seen  babies  getting  into  a  furious  rage  against  their  mothers,  who  on 
their  side  become  equally  excited;  but  after  a  few  minutes  the  whole 
thing  is  over.  This  same  quick  temper  may  be  one  reason  of  the 
i  frequency  oF  jauodioe  in  a  certain  part  of  the  Tarasco  country. 
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I'iie  Taraliumares  have  a  great  number  of  games  and  pastimea  all  the 
I  yeu  round;  among  the  Hnichols  not  one  ie  found.  Many  more  dia- 
^1  dmiUrities  in  the  tribes  etudied  hy  me  might  he  mentioned. 
^H  The  two  tribes  of  this  mountainoue  regioo  that  are  of  epeoial 
^piatereBt,  becanee  leaat  affected  by  oiviliaation,  are  the  TarahnmareB 
^  «dJ  the  Huichols.  The  Tarahumares  live  in  wooden  BtructureB,  bat, 
in  their  land  of  weather-worn  porphyry  and  inter-atratified  Bandstone, 
utnral  oaves  are  met  with  everywhere,  in  which  the  people  find  a 
'  mnveaient  and  safe  shelter.  Although  it  may  be  said  that  houses  are 
ihmr  main  hahitationa,  etill  the  Tarahumarea  live  in  oaves  to  auoh  an 
Mlmt  that  they  may  be  fitly  called  the  American  oave-dwellora  of  the 
piNent  age. 

These  cave-dwellers  are  in  a  Iraasitory  state,  most  of  them  having 
idopted  honses  and  sheds;  but  many  of  them  are  still  unable  to 
peroeive  why  they  should  give  up  their  safe  and  comfortable  natural 
iksllere  for  rickety  abodes  uf  their  own  making.  Some  of  them  live 
pnmauently  in  caves,  hut  moat  of  them  only  temporarily  so. 

In  front  of  the  eotranoe  to  the  cave  there  is  generally  a  wall  of 
'tone,  or  of  atone  and  mnd,  raised  to  the  height  of  a  man's  chest,  as 
•  protection  against  wind  and  weather,  wild  beasta,  etc.  The  cave  is 
fitted  up  juBt  like  the  houses,  with  grin  ding-atone,  earthen  jara  and 
fciwls,  baskets,  gourds,  etc.  The  fire  ia  always  in  the  middle,  without 
I  Wrth  or  chimney,  and  the  jars  in  which  the  food  is  cooked  rest  on 
I  "We  stones.  A  portion  of  the  ground  is  levelleil  and  made  smooth  for 
'lie  family  to  aleep  on.  As  often  as  not  there  are  skiua  spread  oat  on 
"lo  floor.  Sometimes  the  floor  spaoe  is  extended  by  an  artificial  teiraoe 
'"  front  of  the  cave.  In  a  few  oaaes  the  floor  is  plaatered  with  adobe, 
^u  1  have  seen  one  cave  in  whioh  the  sidea  too  were  dressed  in  the 
••lae  way.  Generally  there  are  one  or  two  atorehouses  in  the  oaves, 
*id  these  conatitute  the  chief  improvement. 

These  cave-dwellers  are  not  related  to  the  ancient  cliff-dwellers  in 
*Qe  south-western  part  of  the  Uuitod  States  and  Northern  Mexioo, 
■*■  heir  very  aversion  to  living  more  than  one  family  in  a  oave,  and 
'•leir  lack  of  sociability,  mark  a  strong  contrast  with  the  ancient  cliff- 
^' tellers,  who  were  by  nature  gregarious.  Although  the  Tarahn marc 
*"  ^ery  intelligent,  he  is  backward  in  the  arts  and  industries.  Tara- 
P'*uiare  pottery  is  exceedingly  crude  as  oom[}ared  with  the  work  found 
*'  tbe  old  cliff-dwellings,  and  its  docoration  is  infantile  as  contrasted 
'*li  tie  cliff-dwellers'  work.  Moreover,  he  is  utterly  devoid  of  the 
"•xhiteotural  gift  which  resulted  in  the  remarkable  rock  struotnrea  of 
**«  ©arly  cliff-dwollora.  These  people,  as  far  aa  ooncema  their  cave- 
**t>lling  habits,  cannot  be  ranked  above  troghidytee. 

The  enduranco  of  the  Tarahumaro  is  tnily  phenoraoiial.  A  strong 
^*>Uog  nian  carried  a  burden  of  over  LOO  lbs.  from  I'arichiu  to 
^**topilafl,  a  distance  of  about  110    miles,  in   seventy  hours.     While 
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oarrying  such  burdens  they  eat  nothing  but  pinole  (corn  toasted  and 
ground),  a  little  at  frequent  intervals.  With  their  dogs  they  pursue 
deer  for  days  through  rain  or  snow,  until  they  finally  comer  it  and 
shoot  it  By  the  Mexicans  these  people  are  sometimes  employed  to 
run  wild  horses  into  the  corral.  The  Indians  rest  a  little  at  night, 
but  they  keep  their  horses  on  a  pretty]  constant  moye,  until  they  at 
last  are  brought  into  the  corral,  the  Indians  not  showing  any  fatigue, 
but  the  horses  thoroughly  exhausted.  They  love  to  feel  warm,  and 
they  may  often  be  seen  lying  on  their  stomachs  in  the  sun.  On  the 
other  hand,  they  also  endure  cold  unflinchingly.  On  a  cold  winter 
morning,  when  there  are  a  few  inches  of  snow  on  the  ground,  many 
a  Tarahnmare  may  be  seen  with  nothing  on  but  his  blanket  fastened 
around  his  waist,  pursuing  rabbits. 

They  certainly  do  not  feel  pain  in  the  same  degree  as  we  do.  On 
this  point  any  collector  of  hair  can  easily  satisfy  himself.  So  much 
importance  being  attached  to  the  structure  of  the  hair,  I  made  a  collec- 
tion from  different  individuals.  They  were  willing  enough  to  let  me 
have  all  the  samples  I  wanted,  for  a  material  consideration,  of  conrse ; 
but  the  indifferent  manner  in  which  they  pulled  the  hair  from  their 
heads,  just  as  we  should  tear  out  hairs  from  the  tail  of  a  horse,  oon- 
vinced  me  that  inferior  races  feel  pain  to  a  less  extent  than  civilised 
man.  I  once  pulled  six  hairs  at  a  time  from  the  head  of  a  sleeping 
child  without  disturbing  it  at  all ;  I  asked  for  more,  and  when  twenty- 
three  hairs  were  pulled  out  in  one  stroke,  the  child  scratched  its  head 
a  little  and  slept  on. 

Though  quite  ingenious  in  devising  many  kinds  of  traps  for  birds 
and  animals,  the  Tarahumares  hunt  squirrels  in  the  most  primitive  way 
— by  cutting  down  the  tree  on  which  an  animal  is  discovered.  Some- 
times it  will  escape  when  the  tree  falls,  and  then  the  man  has  to  out 
down  another  tree,  and  thus  he  may  go  on  felling  as  many  as  ten  trees 
before  he  can  bag  his  game — not  a  very  substantial  reward  for  a  whole 
day's  work. 

Fish  are  killed  by  a  small  spear  shot  from  a  diminutive  bow,  but  a 
more  profitable  way  of  catching  fish. is  by  poisoning  the  water  by  two 
species  of  agave. 

Among  the  intoxicating  drinks  of  these  people  should  be  mentioned 
the  native  beer,  called  in  Mexican  Spanish  ''  tesvino ; "  it  is  produced 
from  maize,  looks  like  milky  water,  and  has  quite  an  agreeable  taste, 
reminding  one  of  kumyss.  To  make  it,  the  moist  com  is  allowed  to 
sprout ;  then  it  is  boiled  and  ground,  and  the  seed  of  a  grass  resembling 
wheat  is  added  as  a  ferment.  The  liquor  is  poured  into  large  earthen- 
ware jars  made  solely  for  the  purpose,  and  it  should  now  stand  for  at 
least  twenty-four  hours ;  but  inasmuch  as  the  jars  are  only  poorly  made, 
they  are  not  able  to  hold  it  very  long,  and  the  people  take  this  responsi- 
bility on  themselves.   A  row  of  beer-jars  turned  upside  down  in  front  of  a 
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house  is  a  oharaoteriBtic  sight  in  the  Tarahumare  region.     It  should  be 

noted,  however,  about  this  intoxicant,  as  well  as  about  all  other  Indian 

beverages,  that  they  are  not  indulged  in  as  a  pastime,  but  are  part  of 

their  religion,  and  are  thus  only  enjoyed  for  a  certain  purpose — to  gain 

good  crops,  health,  life,  eto.    In  the  same  way,  in  anoient  times,  the 

well-known  drink  *'  pulque,"  among  the  Aztecs,  was  restricted  by  law 

to  their  religious  observances. 

For  a  barbarian,  the  Tarahumare  is  a  very  polite  personage.    In  his 

knguage  he  even  has  a  word,  **  rSko,"  which  is  the  equivalent  lof  the 

English  "please,"  and  which  he  uses  constantly.     In  spite  of  this,  he  is 

not  hospitable ;  the  guest  gets  food,  but  there  is  no  room  for  him  in  the 

bouse  of  a  Tarahumare.     A  visitor  never  thinks  of  entering  a  house 

without  first  giving  the  family  ample  time  to  receive  him,  and  good 

manners  require  him  to  stop  some  fifteen  or  twenty  yards  off.     In  order 

not  to  embarrass  his  friends,  he  does  not  even  look  at  the  house,  but 

remains  sitting  there  gazing  into  vacancy,  his  back  or  side  turned 

toward  the  homestead.     Should  the  host  be  absent,  the  visitor  may  sit 

tWe  a  couple  of  hours  or  so ;  then  he  will  rise  and  go  slowly  away 

•gain. 

Husband  and  wife  never  show  their  affection  in  public,  except  when 

dnink.    Parents  kiss  their  little  ones  on  the  mouth  and  on  the  stomach, 

^       a&d  the  youngsters  express  their  love  for  each  other  in  the  same  way. 

This  tribe  is  the  only  one  where  I  found  love-songs,  but  the  custom  of 

the  country  requires  the  girl  to  do  all  the  courting.     She  is  just  as 

haahful  as  the  young  swain  whom  she  wishes  to  fascinate,  but  she  has 

to  take  the  initiative  in  love-affairs.     The  young  people  meet  only  at 

tbe  feasts,  and,  after  she  has  gotten  mildly  under  the  influence  of  the 

native  beer  that  is  liberally  consumed  by  all,  she  tries  to  attract  his 

attention  by  dancing  before  him  in  a  clumsy  way  up  and  down  the 

same  spot.     But  so  bashful  is  she  that  she  persistently  keeps  her  back 

turned  toward  him.     She  may  also  sit  down  near  him  and  pull  his 

blanket,  and  sing  to  him  in  a  gentle  low  voice  a  simple  love-song. 

When  she  desires  to  bring  matters  to  a  focus,  she  begins  to  throw 

snudl  pebbles  at  the  chosen  one.     If  he  does  not  return  them,  she 

understands  that  he  does  not  care  for  her,  and  the  affair  ends  then 

and  there.      But'  if  he  throws  them  back  at  her,  they  are  at  once 

betrothed. 

The  Tarahumare  woman  bears  her  child  alone,  and  next  day  she 
works  as  usual  as  if  nothing  had  been  the  matter  with  her.  On  the 
fourth  day  the  mother  goes  down  to  the  river  to  bathe,  leaving 
the  little  one  exposed  in  the  sun  at  least  an  hour,  that  Father  Sun 
may  see  and  know  his  child;  the  baby  is  not  washed  until  it  is  a 
year  old. 

Among  the  many  games  and  sports  of  the  Tarahumaree  should  be 
mentioned  foot-races.    No  doubt  these  people  are  the  greatest  runners  in 
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the  world,  not  iu  regard  to  speed,  bat  enduranco.  A  Tarahumare  will 
easily  run  170  mileB  without  atopping.  The  propenBity  for  running  is 
BO  great  that  the  name  of  the  tribe  alludes  to  it.  Tarahumare  is  a 
Spftnieh  corruption  of  T(ildm<'ri,  the  meaning  of  which,  though  somewhat 
ohsouie,  may  doubtlese  best  be  given  aa  "  foot -runners,"  because  raid 
certainly  means  "  foot."  The  race  is  always  between  two  localities. 
A  peculiar  feature  is  that  the  men  toss  along  a  small  ball  as  they 
rim,  each  party  having  one  of  their  own.  These  balls  are  aboat 
2i  inches  in  diameter,  and  carved  from  the  root  of  the  oak.  The 
foremost  runner  kiofes  it  with  the  toea  of  his  right  foot,  so  as  to  make 
it  bound  along  as  far  as  100  yards,  and  he  and  all  the  men  behind 
him  follow  in  the  same  trot  as  before.  On  the  day  of  the  race  the 
forenoon  is  spent  in  making  bets,  the  managers  aoting  as  stakeholders. 
These  people,  poor  as  they  are,  wager  their  bowa  and  arrows,  girdles, 
head-bands,  ctothea,  blankets,  beads,  balls  of  yam,  ooro,  and  even 
sheep,  goats,  and  oattle.  The  stakes  of  whatever  nature  are  tied 
together — a  blanket  against  so  many  halls  of  yam,  a  girdle  against  so 
many  arrows,  etc.  They  run  steadily  hour  after  hour,  mile  after  mile, 
and  good  runners  make  40  miles  in  six  or  eight  hours.  The  public 
follows  the  raoe  with  great  enthusiasm,  the  interest  growing  with  each 
circuit.  The  wives  of  the  oontestants  throw  tepid  water  over  the 
shoulders  of  the  runners,  by  way  of  refreshing  them.  As  darkness 
comes  on,  torches  of  resinous  pine  wood  are  lighted  and  carried  along 
to  illuminate  the  path  for  the  runners  that  they  may  not  stumble, 
making  the  scene  one  of  extreme  picturesqueness  aa  these  torch-bearere. 
demon-like,  hurry  through  the  forest. 

The  Huichols,  who  are  living  in  the  southern  part  of  the  Sierra 
Uadre  del  Norte,  in  the  state  of  Jalisco,  are  to  the  ethnologist  a  most 
remarkable  tribe.  They  number  about  4000  souls,  and  their  country  is 
only  about  40  miles  long  and  20  to  25  miles  hroad,  and,  being  exceed- 
ingly mountainous  and  difficult  of  access,  it  has  left  the  people  in  a  very 
primitive  condition.  They  were  only  conquered  by  the  Spaniards  in 
1723,  and  the  missionaries  who  followed  in  the  wake  of  the  victorious 
troops  established  four  churches.  To-day  their  churches  are  in  ruins, 
and  no  priests  are  living  among  them  ;  the  impress  made  on  their 
religion  was  exceedingly  alight,  aud  probably  they  are  the  most  primi- 
tive tribe  in  Mexico,  practically  living  in  the  same  conditions  as  vrhen 
Cortez  first  put  foot  on  Mexican  soil. 

It  would  carry  me  too  far  to  relate  all  the  difficulties  I  had  in  enter- 
ing the  Huichol  country,  which  I  approached  from  the  west.  Obstacles 
arising  from  the  prejudice  and  fear  of  the  natives  threatened  to  prevent 
me  from  arriving  at  the  Pueblo  of  San  Andres,  my  immediate  goal. 
However,  I  successfully  made  my  way,  and  though  some  of  the  Indians 
ran  away  into  the  forest  at  the  unusual  sight  of  my  expedition,  most  of 
them  received  me   in  stolid  eilence,  evidently  accepting  my  baneful 
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nmottuDg  tliey  were  powerless  to  avert.  Quite  a  number 
E-had  come  to  the  village  to  attend  a  rain-making  feast. 
I  did  not  prevent  the  feast  from  ooming  off,  as  tbo  Indians 
neTer  postpone  a  ceremony.  Torrents  of  rain  were  already  falling 
before  the  performore  started  their  ceremonies,  but  tbis  in  no  wise 
abated  tbeir  fervour  in  singing,  their  object  now  being  to  prevent  the 
r&in  from  stopping.  My  wishes  were  just  as  eager  to  the  ooatrary,  as 
the  rickety  shed  which  bad  been  assigned  to  me,  though  the  best  avail- 
able, was  by  no  means  waterproof.  It  is  trying,  in  any  case,  to  have 
to  make  one's  self  at  home  against  the  wishes  of  one's  host,  and  the 
inclecaenoy  of  the  weather  much  intensified  the  discomforts  of  the  situa- 
tlOB.  I  became  reconciled  to  my  fate,  however,  by  the  really  beautiful 
dnging  of  the  leader.  As  a  matter  of  fact,  I  have  never,  in  any  primitive 
trilM,  beard  such  good  singing  as  among  the  Hnicbols.  The  steady 
downpour  of  rain,  punctuated  by  fitful  flashes  of  lightning,  formed 
%  wierd  and  fantastic  accompaniment  to  the  sympathetic  sisgiog, 
irhich  came  to  mo  through  the  pitchy  darkness  of  the  night  like  a  voice 
from  fairyland.  It  sounded  different  from  anything  I  had  ever  heard 
UDong  Mexican  Indians  or  elsewhere,  and  it  was  as  novel  as  it  was 
mohanting. 

The  name  Hairholet  is  a  Spanish  corruption  of  Visbiilika,  the  word 
Hgnifying  " healers,"  a  name  they  fully  deserve,  as  about  one  ijuarter  of 
the  men  are  medicine  men,  or  shamans.  These  Indians  are  related  to 
the  Nahua  people,  and  while  the  Aztec  Empire  came  to  a  tragic  end 
■■early  four  hundred  years  ago,  the  humble  Iluiohols  have  maintained 
^etDselvee  to  the  present  day  in  their  mountain  fastnesses,  and, 
tike  a  fossil  among  nations,  form  a  most  interesting  subject  for  study. 
1'hey  are  very  bright,  and  have  better  memories  than  the  Mexicans, 
liot  their  morals  are  somewhat  affected  by  their  cunning.  They  are 
'lacker  to  invent  a  lie  than  any  Indians  I  have  met.  A  Huichol  knows 
flow  to  look  out  for  bimaelf,  hut  is  kind-hearted  and  hospitable.  They 
l<&ve  no  personal  courage,  and  prefer  assassination  of  a  stranger  to  meet- 
ing bim  in  open  fight.  At  the  feasts,  when  intoxicated,  the  men  may 
get  into  >|uarre]s.  Like  the  fighters  of  Ilomerio  days,  they  first  abuse 
^Aoli  other  violently  with  words.  But  unlike  his  forerunner  of  old,  the 
Huichol,  when  entering  a  boat,  very  sensibly  hands  hia  weapon  to  his 
"ife. 

Taking  it  all  in  all,  their  great  gift  of  music,  combined  with  their 
iB^y  response  to  emotional  influences,  tlie  immense  wealth  and  depth 
'^f  their  religious  thought,  and  their  ingenuity  in  expressing  it  pictorial ly 
cannot  help  but  fascinate  the  (ibserviT.  They  are  more  religious  than 
any  people  I  have  met,  practically  their  whole  life  being  one  of  devotion 
^  their  gods.  There  are  eighteen  temples  in  the  country,  which,  like 
tbeb  houses,  are  round,  made  of  stone,  and  covered  with  thatched 
oonical  roofs.     There  is,  besides,  a  great  number  of  sacred  caves  and 
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god-honses,  filled  with  an  immense  number  of  oeremonial  objects  of 
yarions  kinds,  through  which  they  express  their  prayers  to  their 
gods. 

Space  does  not  allow  me  to  enter  into  any  details  regarding 
their  religions  system  with  its  extensiye  symbolism  that  throws  light 
on  the  ceremonial  objects  and  religions  oonoeption  of  the  ancient  Aztecs. 

I  must,  however,  before  closing,  in  a  few  words  touch  upon  a  peculiar 
plant-worship  which  the  Huicholes  have  in  common  with  the  Tara- 
humares,  namely,  the  cult  of  certain  species  of  small  cacti.  Among  the 
Tarahumares  there  are  several  varieties  of  cacti  worshipped  and  feared, 
species  of  Mammilaria  and  Echinocaet%i8, 

Among  the  Huichols  there  is  only  one  or  two  varieties  of  caoti 
worshipped,  namely,  Lophophora  Williamsii  and  Lophophora  WiUianmi^ 
var.  Lewinii.  In  the  United  States  they  are  called  mescal  buttons,  and 
in  Mexico  peyoie.  Strange  to  say,  although  the  Huiohol  Indians  live 
many  hundred  miles  south  of  the  Tarahumares,  with  whom  they  are 
neither  related  nor  connected  in  any  way,  they  apply  the  same  name, 
hikuli,  to  these  mescal  buttons,  which  are  found  on  the  central  plateau 
of  Mexico.  This  plant  is  supposed  to  talk  and  sing,  and  to  feel  joy  and 
pain.  When  taken  it  exhilarates  the  human  system,  and  allays  all  feel* 
ing  of  hunger  and  thirst ;  it  also  produces  colour-visions.  When  fresh 
it  has  a  nauseating,  slightly  sour  taste,  but  it  is  wonderfully  refreshing 
when  one  has  been  exposed  to  great  fatigae.  Not  only  does  it  do  away 
with  all  exhaustion,  but  one  feels  actually  pushed  on,  as  I  can  testify 
from  personal  experience.  In  this  respect  it  resembles  the  Pemvian 
coca ;  but,  unlike  the  latter,  it  leaves  a  certain  depression,  as  well  as  a 
headache.  Although  an  Indian  feels  as  if  drunk  after  eating  a  quantity 
of  hikuli,  and  the  trees  dance  before  his  eyes,  he  maintains  the  balance 
of  his  body  even  better  than  under  normal  conditions,  and  he  will  walk 
along  the  edge  of  precipices  without  becoming  dizzy.  Another  marked 
effect  of  the  plant  is  to  take  away  temporarily  all  sexual  desire.  This 
fact,  no  doubt,  is  the  reason  why  the  Indians,  by  a  curious  aboriginal 
mode  of  reasoning,  impose  abstinence  from  sexual  intercourse  as  a 
necessary  part  of  the  hikuli  cult. 

The  plant  has  distinct  medicinal  properties,  and  is  applied  externally 
to  cure  snake-bites,  bums,  rheumatism,  etc.  With  the  Indians,  how- 
ever, it  is  mainly  an  object  of  worship,  and  a  regular  cult  is  instituted 
whose  main  purpose  is  to  promote  the  health  of  the  tribe  as  well  as  to 
bring  rain.  The  Huichols  undertake,  in  October,  pilgrimages  to  a 
locality  situated  near  San  Luis  Potosi,  consuming  forty-three  days  going 
and  coming.  On  the  return  of  the  hikuli-seekers  to  their  own  country, 
they  at  once  begin  preparations  for  the  hikuli-feast.  An  important 
condition  for  the  feast  is  to  secure  a  certain  number  of  deer,  and  to  have 
cleared  the  fields  for  the  cultivation  of  corn  for  the  ensuing  year.  The 
pilgrimage  and  preparations  for  the  feast  may  oonsume  altogether  four 
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monthg,  daring  which  they  are  pledged  to  abatinenoe,  do  not  partake  of 
nit,  and  do  not  wash  except  with  water  liroaght  from  the  country  of 
tbe  hiknli.  The  plant  !e  often  eaten  frceh,  slicoB  being  cut  off  muoh  as 
ire  would  eat  an  apple  ;  but  at  a  feast  a  kind  of  liijuor  is  made  by  grind- 
ing the  plants  and  mixing  them  with  water.  The  main  feature  of  the 
feMt  is  a  peculiar  kind  of  dancing  by  men  and  woman,  whose  faoes  are 
painted  with  variouB  designs  with  a  symbolio  meaning. 

Ae  regards  the  fate  of  the  triliea  of  the  Sierra  Madre  del  Norte,  it  can 
altimately  be  but  one — their  absorption  into  the  great  nation  to  which 
they  belong.  The  vast  forests  anil  mineral  wealth  of  those  regions 
onnot  always  remain  the  property  of  my  duBky  friends ;  the  weaker 
mnst  snconmb  to  the  stronger,  and  the  Indiana  will  ultimately  all 
becnme  Mexicans.  True,  the  state  of  development  which  the  tribes 
of  the  Sierra  Madre  did  attain  is  not  beyond  the  pale  of  primitive 
Wbarism,  owing  to  their  environment  and  conditions  of  life ;  but  the 
DjiiDtry  has  no  reason  to  regret  the  inoculation  of  aboriginal  strength 
tnd  thought. 

The  Indian  of  Mexico  is  treated  well  by  those  in  power,  and  he  is 
cnDsidered  a  citizen.  Tbe  in6nenoe  upon  the  Mexican  nation  of  the 
tribes  that  bad  risen  to  a  certain  stage  of  civilisation  at  the  time  of  tbe 
wotjnest  has  1>een  great  and  beneficial.  Pure-bred  Indians  have  beoome 
lin>miiient  as  governors,  generals,  and  clergymen.  Hoaost,  lion-hearted 
Benito  Jaarez,  who  guided  the  republic  through  its  most  severe  crisis, 
*u  s  pnre-bred  Zapoteo  Indian  ;  and  I  hardly  need  to  remind  yon  that 
the  present  head  of  the  Mexican  Republic,  President  Porfirio  Diaz,  who 
hu  n  certain  amount  of  Mistec  blood  in  his  veins,  is  not  only  a  great 
Mn  in  his  country,  but  one  of  the  great  men  of  our  time. 


Mors  the  tending  of  tbe  paper,  tbe  pBEsioexT  eaid :  There  was  do  Council 
nueUng  this  afternoon,  aud  the  candidaleg,  of  whom  there  aro  a  Urge  number,  will 
lnelHt«d  at  the  neit  meeting  of  the  Counci].  We  have  with  us  this  eveniug  a 
'wy  Fiperienced  Norwegian  traveller.  Dr.  Lumhollz,  who  has  been  several  years  in 
^Mtralia,  and  since  that  he  has  been  studying  the  wild  tribes  in  the  northern  parts 
"f  ttie  Siena  Usdre,  in  Mexico.  He  is  going  to  give  us  thin  evening  wlint  I  am 
•MB  jou  will  find  a  very  iutBrestiog  paper,     I  now  call  upon  Dr.  Lumhoitz. 

After  the  reading  of  the  paper  :— 

Dr,  A.  C.  HAnnon ;  Dr.  Carl  Lumholtz  has  added  a  new  chapter  to  the  history 
''laui,  The  uatire  tribes  in  these  parts  of  Mexico  were  hitherto  uokoown  lo  an- 
'iiMpologists,  and  it  is  very  fortunate  that  they  had  such  an  able  and  sympathetic 
"f^orrer  »s  Dr.  Lamhultz.  Dr.  Lurahollz  started  life  as  a  eoologist,  and,  like 
"1(0;  other  zoologist!!  who  travel,  he  found  that  the  highest  animal,  or  that 
■oitaal  which  cousiders  itself  the  highest,  was  perhaps  quite  as  worthy  of  study 
"*  m  hirds,  reptile*,  and  Gah  ;  thus  he  was  gradually  won  from  heaats  to  man,  and 
1  thish  the  change  has  been  a  good  one.  Unfortunately,  I  have  not  been  to 
Meiicfl,  but  thie  lime  list  year  1  was  in  New  York  City,  and  I  studied  the  very 
^ittnMTB  collections  that  Dr.  Lumholfes  brought  over  with  him ;  and  it  seems 
**  if  Dr.  LumholtK  has  imbibed  something  of  those  great  ideas  which    are    so 
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disracterisUc  of  tbc  other  continent,  oa  he  has  brought  home  ni 
material,  lie  not  onlj  collected  widely,  but  wiBely ;  and  bis  collections  were  not 
the  mere  ransacking  of  the  people,  which  is  so  often  the  case  with  those  who  call 
themsetvM  antbropologiets,  but  the;  coneiBt  of  human  documents  which  teach  a 
very  great  deal.  I  heard  a  criticlam  in  America  to  the  effect  chat  he  dcBCribes  his 
results  in  too  great  detail.  But  I  take  it  that  students  of  antbropobg;  in  five  hun- 
dred or  a  thoDBand  jearB'  time  will  not  regret  the  detail  of  travellers.  They  will 
often  wonder  bow  It  was  we  said  so  little  about  what  we  had  seen  in  foreign  parts. 
The  great  danger  is  for  us  to  write  too  little,  and  not  too  much,  upon  what  we  tiave 
seen,  because  the  rapidity  with  which  ail  anthiopologioal  data  are  disappearing  is 
simply  nppniliog,  and  the  students  of  man  in  the  future  will  be  only  t^jo  thankful  for 
every  scrap  of  information  that  we  at  the  present  time  can  give  them  ;  and  if  we  do 
not  give  it  with  the  amplitude  thnt  Dr.  Lumholiz  has  done  they  will  deservedly 
blame  us.  What  Dr.  Tiumboltz  says  about  the  religions  feeling  of  ihese  people 
may  strike  you  perhaps  as  being  somewhat  strange,  but  it  is  perfectly  true  ;  and  if 
he  had  only  ampliGed  that  point  he  could  easily  have  proved  hit)  statements. 
The  whole  life  of  the  people  is  one  of  worship,  and  it  is  extremely  interesting  to  see 
how  the  different  characteristics  of  a  country  react  on  the  psychological  life  of 
people ;  this  is  also  marked  in  the  social  and  religious  life  of  the  Puehlo  Indians. 
Dr.  Lumholtz  ba.4  studied  particularly  the  symbolism  of  ihefe  Indians,  and  in  hia 
pablication  one  sees  that  every  little  detail  and  ornament  has  its  meaning.  With 
UB  decoration  and  ornament  are  usually  meaningless.  We  live  in  an  matfaelic 
world  which  may  please  our  artistic  eense,  but  which  has  for  ua  very  little  signifi- 
cance ;  whereas  you  will  find  amongst  primitive  people  what  we  consider  aa  mere 
oroauient  and  only  pleasing  to  the  eye,  has  tu  tliura  a  definite  and  dixtinct  mean- 
ing. Civilization  loses  much  of  what  is  a  great  clement  in  the  life  uf  aavng« 
people.  Very  few  of  us  can  realize  the  amount  of  sentiment  and  of  religiouB  sug- 
gestion that  is  conveyed  by  what  we  regard  as  mere  ornament.  Not  only  has  this 
omaroeDtation  a  religious  significance,  not  only  does  it  recall  Ideas  to  them,  but 
the  omamcnts  themselves  are  actually  prayers ;  so,  as  Dr.  Lumholtz  snys,  «{ieak- 
ing  of  the  embroidery  on  their  flhirts,  the  people  themselves  are  clothed  with  prayer 
— every  object  is  practically  a  prayer.  Miss  Alice  Fletcher,  who  has  lived  many 
years  among  some  of  the  American  Indian  tribes,  has  also  found  that  there  is 
amongst  tbeni  a  religion  which  was  totally  unknown  to  the  ordinary  white  man. 
It  is  only  when  you  can  get  their  confidence — and  you  can  only  got  it  by  syinpatby 
—that  you  find  that  the  savage  scalp-hunting  Bed  Indian  baa  a  religion  which 
is,  from  a  religious  point  of  view,  an  extremely  high  aod  philosophical  one.  It  is 
only  when  we  get  sympathetic  observers  like  Dr.  Lutnhultz  that  we  can  form  any 
conception  of  the  loner  life  and  feelingd  and  ne  pi  rations  of  these  different  nce«. 
The  savage  has  never  had  a  fair  chance  till  the  present  day.  We  reganl  him  aa 
having  no  culture,  and  because  he  has  no  cnlture  we  think  be  has  no  moral  or 
religious  ideas,  and  the  reason  why  we  think  so  is  because  we  do  not  know.  If 
we  altidied  them  as  carefully  as  Dr.  Lumholtz  has  done,  we  should  find  that  there 
was  precious  little  diflertnce  between  most  savage  people  and  ourselves,  with  the 
exception,  perhaps,  that  the  savage  people  Would  be  found  to  be  more  honest  and 
more  religious,  and  to  act  up  to  their  reliBioua  convictions  more  than  we  do.  I  am 
sure  every  one  of  us  has  thoroughly  enji.yed  this  lecture  ot  Dr.  Lumholtz's,  and 
nut  the  least  valuable  part,  perhaps,  of  the  lecture  was  those  charming  songs  that  be 
gave  ua.  I  have  lieard  the  songs  of  Australians,  of  Papuans,  and  of  various  tribes 
in  Borneo  and  eltewhere,  but  I  must  say  1  never  heard  such  musical  songa  aa 
those  given  by  Dr.  Lumholtz.  I  only  hope  that  this  will  not  be  the  lost  occasion 
npon  which  ws  shall  have  the  pleasure  of  listening  to  and  welcoming  him. 
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Dr.  Oaix>w  :  I  regret  not  being  able  to  make  any  remarks  on  Dr.  Lnmholtz^s 

interesting  paper,  for  a  very  good  reason,  namely,  that  tbose  parts  of  Mexico  I  have 

recently  yisited  are  not  the  same  as  those  visited  by  him.     Bat  when  he  spoke 

aboat  these  people  and  showed  us  these  wonderful  photographs,  I  was  struck  with 

the  hci  that  the  tribes  I  have  seen  ab)ut  the  Isthmus  of  Mexico  did  not  bear  the 

slightest  resemMance  to  those  people  whose  photographs  we  have  seen  on  the 

■ereen.  He  made  the  remark  that  they  suffered  from  two  faults — they  did  not  speak 

the  truth,  and  they  steal.    Well,  to  my  surprise  I  found  that  during  several  months 

of  sojourn  at  different  places  on  both  the  Pacific  and  Atlantic  sides,  we  never  lost 

aay  article,  and  when  1  asked  some  of  the  men  occasionally,  how  it  was  they  could 

ktve  thdr  things  about  and  they  didn't  get  taken,  they  eaid,  "  No,  it  is  not  the 

cmtom  here.**    1  am  sorry  I  cannot  make  any  further  remarks. 

The  Pbrbideht  :  Tou  will  agree  with  me  that  we  have  listened  to  a  paper  of 
very  great  value,  as  well  as  of  great  interest.    I  call  to  mind  that  this  country  of 
tke  Sierra  Madre  was  the  scene  of  some  of  the  most  adventurous  exploits  and  dis- 
coveries of  the  early  Spaniards,  and  there  can  be  nothing  more  important  in 
cdmology  than  to  be  able  to  compare  the  manners,  the  customs,  and  arts  of  the 
inUted  Indians  of  the  present  day  with  anything  that  may  have  been  said  of  them 
vben  the  country  was  first  discovered.    I  call  to  mind  the  name  of  the  first  man 
vbo  ever  visited  the  Sierra  Madre  country  from  Europe,  Cabeza  de  Yaca.    It  is  a 
itnnge  name.    It  is  curious  that  any  one  should  be  called  "  head  of  a  cow,** 
tad  I  am  tempted  to  mention  the  reason  that  his  ancestor  got  that  name.    It  was 
It  the  time  that  the  Mohammedans  were  making  their  last  great  effort  to  gain 
npnmacy  in  Spain,  and  when  the  kings  of  Castille,  Navarre,  and  Aragon  united 
to  fight  them  and  drive  them  back.    The  Almohade  sultan  had  formed  a  great 
ttmp  behind  the  mountains  of  Tolosa,  and  when  the  Spanish  army  advanced, 
*lii  the  narrow  passes  were  found  to  be  full  of  Mohammedan  warriorp.    Then 
I  ihepherd  boy,  named  Albaja,  came  to  the  kings  and  said,  "  I  can  show  you 
tway  across  the  mountains  which  is  not  guarded  by  Mohammedans,  where  I 
M  my  sheep.**    The  kings  commanded  that  he  should  lead  the  van  under  the 
Lord  of  Biscay  into  this  pasture,  and  it  was  agreed  that  he  should  place  the  head 
of  a  cow,  which  had  lately  been  killed  and  eaten  by  the  wolves,  in  the  opening 
of  the  barranca  or  ravine  leading  to  the  pastures  which  opened  on  to  the  plain  on 
vhich  the  Mohammedans  were  encamped,  to  guide  the  rest  of  the  army.     So  they 
marched  up,  and  a  great  battle  was  fought,  called  the  battle  of  Las  Navas  de  Tolosa, 
which  in  1212  a.d.  settled  the  question  for  ever  whether  the  Christians  or  Moham- 
medans were  to  be  predominant.    And  afterwards  King  Alphonso  sent  for  the 
shepherd  boy  and  knighted  him,  telling  him  that  his  name  was  no  longer  to  be 
Alhaja,  but  that  it  was  henceforward  to  be  Cabeza  de  Yaca,  "  the  head  of  the  cow,** 
in  memory  of  the  sign  he  had  placed  at  the  entrance  to  the  ravine.    And  the 
explorer,  the  discoverer  of  this  part  of  the  world,  on  his  motfaer*d  side,  was  dof  cended 
from  the  shepherd  boy.    When  Narvaez  went  to  conquer  Florida,  Cabeza  de  Yaca 
was  with  him.    They  abandoned  their  ships  and  followed  along  the  coast.    Nearly 
all  perished,  there  being  no  one  but  Cabeza  de  Yaca,  three  other  Spaniards,  and 
one  n^ro  left.    They  pressed  on  with  that  extraordinary  intrepidity  which  the 
Spaniards  of  those  days  displayed.    Cabeza  de  Yaca  advanced  from  one  tribe  to 
another,  slowly,  but  resolutely,  determined  to  go  on  until  he  reached  the  other  sea. 
He  was  eight  years  amongst  these  Indians  who  have  been  described  to  you  this 
evening  by  Dr.  Lumholtz,  and  after  eight  years,  by  the  same  means  as  Dr.  Lum- 
holtz  has  used,  conciliatory  means,  he  ended  by  becoming  the  friend  of  the  Indians, 
and  making  them  think  he  was  a  shaman,  or  great  medicine  man,  and  he  succeeded 
almost  alone  in  passing  through  and  across  these  mountains  down  on  to  the 
No.  II. — ^February,  1903.]  l 
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PftciSc  side,  and  at   last  reached  a  settlement  of   the  Spaniards.     He  reporteX> 


t  under  a  Franciaoo  k 
m  Galioia,  and  thef  penetTat«<>^»^,^v 
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mber  rightly,  written  hj^wzff 


his  disoovorioa  at  Mexico,  and  another  expedition  h 
aod  then  another  under  Coronado,  the  governor  of  Net 
not  only  into  this  country  which  has  been  described  t 
they  reached  the  country  of  the  Zullis.     Well,  we  ha 
have  the  narrative  of  Cabesa  de  Vaca,  I  think,  if  I   r 

himself;  we  have  the  Darrative  of  the  Franciscan  Nizi;  and  we  have  th.ff.A^ 
narrative  of  Coronado,  most  ably  wrilloa  by  another  hand,  and  giving  an  accoun.f: 
of  the  Indians.  We  have  these  three  narratives,  and  it  would  be,  of  i 
the  greatest  interest  to  compare  nil  they  say  about  the  Indians  of  this  counti~ 
with  the  discoveries  reepecting  those  isolated  tribes  which  have  been  recently 
made  after  a  study  of  several  years  by  our  friend  Dr.  Lumholta.  If  he  will 
allow  me  to  say  so,  1  should  be  inclined  in  some  respects  to  compare  him  with 
Cabeza  de  Vaca;  he  has  shown  the  same  resolute  determination  in  the  face  of  con- 
siderable difficulties  from  the  Indians,  and  in  the  face  of  considerable  physical  diffi- 
culties he  has  shown  that  determination  to  do  what  he  intended  to  do  which  was 
1  by  Cabcza  de  Vaca.  He  has  also  shown  the  same  anxiety  to  make  frtends, 
and  the  same  power  of  conciliating  the  people  among  whom  he  was,  which  enabled 
Cabeia  de  Vaca  to  cross  the  continent,  and  which  enabled  Dr.  LumholtB  to  make 
these  most  rcninrkable  and  valuable  researches  among  the  todians.  We  have  to 
thank  bim  to-ni^ht  for  oi-ening  up  to  us  a  subject  of  the  greatest  interest,  which  1 
am  sure  was  quite  new  to  most  of  those  present :  we  have  to  thank  him  for  the 
admirable  way  in  which  he  illustrated  his  pajmr;  and  we  have  to  thank  him  for 
those  beaati fill  songs,  showing  what  powers  these  people  have  as  musicians  as  well 
aa  in  other  arts  which  they  practise.  I  am  sure,  therefore,  you  will  all  join  with 
[  me  in  a  very  cordial  vote  of  thanks  to  Br.  Lumholtz  for  bis  most  valuable  paper. 
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By  Sir  MARTIN  CONWAY. 
On  May  18, 1596,  two  Dutch  ships  sailed  from  YIielaDd,iiear  Amsterdam, 
on  a  voyage  destined  to  be  famotis  in  the  aiinala  of  adventure  and  die- 
covery."  In  one  ahip  Willem  Barendszoon  was  chief  pilot ;  the  captain 
waB  Jacob  Heeiuskerke  Hendickszoon,  proudly  described  on  hia  monn- 
ment  as  "  the  man  who  ever  steered  his  way  throngb  ice  and  iron."  In 
the  other,  Jan  Corneliszoon  Uijp  of  Enkhnizen  was  captain  and  super- 
cargo, Arend  Martenazuon  of  Amsterdam  pilot.  The  chief  hononr  of 
the  voyage  has  always  been  given  to  Sarondsz,  but  Heemskerke  should 
not  be  forgotten,  for  he  was  a  great  sailor.  He  oommanded  the  Dutch 
fleet  at  the  victorious  battle  of  Gibraltar  in  1607,  whore  he  met  hia 


•  The  snihorities  for  tills  voyage  are  an  eitract  from  Bareudsi's  own  log,  printed  in 
Hessel  Gciriti' '  Hietoire  du  pays  uoaim^  SpitsberE,'  traualaled  in  the  Hakluyt  fooifcly'a 
■  Three  Voyages  of  W.  Barents  '  (1876),  p.  xvii. :  nnd  De  Veer's  Journal  of  tUo  voyage, 
trsjiiUled  in  the  same  book,  p.  70.  See  tileo  D«  Jnnge's  '  Opkomst,'  etc.,  voL  i. 
23-26:  nnd  S.  MSUer'a  '  Qeschiedeuis  dor  NoordscUe  Coniptignie.'  p,  48,  notu.  Tiie 
oontse  of  the  ships  is  marked  do  Barendsu's  own  rhnrt,  wliioli  was  engmvod  in  1588, 
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^etth.    HiB  monument  stands  by  one  of  the  central  pillars  of  the  Oade 

2ark  in  Amsterdam.    On  June  9  the  two  ships  made  Bear  island,  and 

tlie  following  day  eight  men  landed  from  each  ship,  Barendsz  and  Rijp 

ieing  of  the  number.    Next  day,  again  *'  going  on  land,  wee  found  great 

stare  of  sea-mewes  egges  upon  the  shoare,  and  in  that  island  wee  were 

o  ^reat  danger  of  our  lives :  for  that  going  up  a  great  hill  of  snowe, 

r'b.ea  wee  should  oome  down  againe,  we  thought  we  should  all  have 

noken  our  neokes,  it  was  so  steep ;  but  wee  sate  upon  the  snowe  (ans 

i)  and  slidde  downe,  which  was  very  dangerous  for  us  to  breake 


8FIT8BEBOEN,  FROM   BARENTSZ'   CHART. 


lx>th  our  armes  and  legges,  for  that  at  the  foote  of  the  hill  there  was 
many  rookes,  which  wee  were  likely  to  have  fallen  upon,  yet  by  Gods 
help  wee  got  safely  down  againe.  Meane  time  William  Barendsz  sate  in 
the  boate,  and  sawe  us  slide  downe,  and  was  in  greater  feare  than  wee 
to  behold  us  in  that  danger.  .  .  . 

"The  12th  of  June  in  the  morning,  wee  saw  a  white  beare,  which 
wee  rowed  after  with  our  boate,  thinking  to  cast  a  roape  about  her 
necke;  but  when  we  were  neare  her,  shee  was  so  great  that  wee  durst 
not  doe  it,  but  rowed  baoke  again  to  our  shippe  to  fetch  more  men  and 
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onr  annes,  and  so  made  to  her  affaine  with  mnsketSy  hargabnai 
halbertes,  and  hatchets,  John  Gornellysons  men  oomming  also  wii^  -»*- 
their  boate  to  helpe  ns.     And  so  being  well  fnrnished  of  men 
weapons,  wee  rowed  with  both  onr  boates  nnto  the  beare,  and  fonglT-: 
with  her  while  fonre  glasses  were  mnne  ont  (two  hours),  for  ow 
weapons  oonld  doe  her  little  hurt ;  and  amongst  the  rest  of  the  blow* 
that  we  gaTe  her,  one  of  onr  men  stroke  her  into  the  baoke  with  an 
which  stncke  fast  in  her  backe,  and  jet  she  swomme  away  with  it ;  bi 
wee  rowed  after  her,  and  at  last  wee  cut  her  head  in  sunder  with 
axe,  wherewith  she  dyed ;  and  then  we  brought  her  into  John  ComeV 
sons  shippe,  where  wee  fleaed  her,  and  found  her  skinne  to  be  twel' 
foote  long :  which  done,  wee  eate  some  of  her  flesh ;  but  wee  brookt 
not  well.    This  island  wee  called  the  '  Beare  Island.'  *' 

They  sailed  from  Bear  island  on  the  13th,  in  a  northerly  directi( 
At  noon  on  the  14th  they  fancied  they  could  see  land  to  the  north, 
were  not  certain.     At  noon  next  day  they  were  in  lat.  78°  16'  N. — i 
is  to  say,  off  the  mouth  of  Ice  Qord,  but  probably  some  way  out  to 
On  the  16th  they  met  the  ice-pack  north  of  Spitsbergen,  and 
along  it  eastwards  for  44  miles  (north-east  and  south-east).     At  a^ 
on  June  17th  they  were  in  lat.  80°  10' ;  steering  south-south-west,  ffa 
came  in  sight  of  land,  which  was  visible  for  about  32  to  36  m: 
trending  almost  from  west  to  east.     "  It  was  high  land,  and  entine^^'-a^^ 
coTcred  with  snow."     Undoubtedly  the  north  coast  of  Spitsberg^^:*i 
between  Hakluyts  headland  and  the  mouth  of  Liefde  bay  was  wl 
they  saw,  and  this  was  the  memorable  day  of  the  island's  discovei 
though  De  Veer  makes  the  19th  the  date  of  this  event.    On  the  18r 
they  were  in  lat.  80°  N.     They  sailed  through  ice  westwards  along 
land  till  noon  on  the  20th.     On  the  19th  they  were  in  lat.  79°  4- 
according  to  De  Veer.     At  noon  on  the  20th  the  western  point  of  tl 
land  lay  south-south- west,  20  miles  distant.     They  sailed  towards  ir 
and  *'  came  close  to  a  large  bay  (Bed  bay)  which  extended  into  the  lan». 
towards  the  south."     They  made  another  attempt  to  get  away  to  thj 
north-west,  but  were  driven  back  by  the  ice,  and  so,  late  on  the  21st 
both  ships  came  to  anchor  at  the  mouth  of  Fair  haven.     "At  the  eas* 
point  of  the  mouth,"  says  Barendsz,  "  was  a  rock,  which  was,  moreovei 
split,  a  very  good  landmark ; "  he  obviously  refers   to  Cloven   olil 
'*  There  was  also  a  small  island  or  rook,  about  1^  (?  miles)  from  thai 
eastern  one.     On  the  west  point  also  was  a  rock,  very  near."     It  would^ 
therefore,  appear  that  he  anchored  between  Cloven  clifif  and  Yogelsang^ 
Here  or  hereabouts,  in  lat.  79°  50',  Barendsz  set  up  a  post  with  the  arm^ 
of  the  Dutch  upon  it.     The  post  remained  standing  till  1612,  when  thcp 
English  carried  it  away.* 

Next  day  they  "  took  in  ballast  of  7  boatsful  of  stones,  thus  mnoh. 


*  Tho  fact  is  mentioned  in  a  resolution  of  the  States-General,  April  16, 1615. 
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beoause  our  ship  was  little  ballasted.'*  A  great  fight  with  a  bear 
followed,  and  then  they  explored  Fair  haven  with  a  boat,  and  found  the 
Norway  islands  and  several  good  anchorages.  On  one  island  where 
they  landed,  they  "  found  many  red  geese-egges,  which  we  saw  sitting 
upon  their  nests,  and  drave  them  from  them,  and  they  flying  away 
cryed,  *  red,  red,  red ; '  and  as  they  sate  we  killed  one  goose  dead  with 
a  stone,  which  we  drest  and  eate,  and  at  least  60  egges,  that  we  tooke 
with  us  aboard  the  shippe.  .  .  .  These  were  Rotgansen  (Bemacle  geeee), 
such  as  come  into  Holland  about  Weiringen  (near  the  Texel),  and  every 
yeere  are  there  taken  in  abundance,  but  till  this  time  it  was  never 
knowne  where  they  hatched  their  egges ;  so  that  some  men  have  taken 
upon  them  to  write  that  they  grow  upon  trees  in  Scotland  that  hang 
over  the  water,  and  such  egges  as  fall  from  them  dowue  into  the 
water  become  yong  geese  and  swimme  away ;  but  those  that  fall  upon 
the  land  burst  in  sunder  and  come  to  nothing :  bat  this  is  now  found 
to  be  contrary,  and  it  is  not  to  be  wondered  at  that  no  man  could  tell 
where  they  breed  their  egges,  for  no  man  that  ever  we  knew  had  ever 
beene  under  80°." 

Next  day,  the  23rd,  the  weather  being  very  clear,  they  went  out  of 
the  bay  and  rounded  Hakluyts  headland  **  to  seek  how  far  the  ooast 
could  extend  itself."  They  "  could  not  perceive  the  end  of  the  land* 
which  extended  itself  S.  i  E.,  28  miles,  as  far  as  a  high  and  moon- 
tainous  cape  [?  Knottie  point],  which  looked  as  if  it  were  an  island." 
They  returned  and  cast  anchor  in  the  same  place,  and  at  midnight 
found  by  observation  that  they  were  in  lat.  79°  42',  which  is  the 
latitude  of  Danes  island.* 

On  the  24th  they  sailed  southward  down  the  west  coast  or  wall  of 
the  island,  as  De  Veer  calls  it.  "  The  land,"  says  Barendsz,  "  was  for 
the  greatest  part  broken,  rather  high,  and  consisted  only  of  mountains 
and  pointed  hills,  for  which  reason  we  gave  it  the  name  of  'Spits- 
bergen.' "  t  Captain  Kijp,  giving  evidence  before  the  magistrates  of 
Delft,  said,  '*  We  gave  to  that  land  the  name  of  Spitsbergen,  for  the 
great  and  high  points  that  were  on  it."  They  did  not,  however,  con- 
ceive it  to  be  an  island,  but  only  part  of  Greenland,  as  De  Veer  expressly 
states. 

On  the  25th  they  entered  and  cast  anchor  in  a  bay,  which  must  have 
been  Magdalen  a  bay,  for  it  wa^  40  miles  north  of  Yogelhoek.  They 
rowed  up  the  bay,  on  the  south  side  of  which  was  a  low  oape,  the 
English  burying-ground  of  later  days,  with  a  cove  behind  it,  '*  having 
shelter  from  all  winds,"  and  "  a  little  creek  like  a  harbour."     They 


*  79°  42',  says  Tie  Veer,  who  gives  the  elements  of  the  calculatiuu.  Baroudas's  log 
suys  79°  24',  but  this  is  doubtlesfl  a  mispriut. 

t  Not  SpitzbcTgen,  us  it  is  eommonly  but  ineorreetly  spelt.  The  name  ia  Dutch, 
from  spiii,  **  a  point." 
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Wed,  and  found  two  walrus'  teoth  "  that  waighed  sixe  ponnd,"  and 
niny  Bmaller  leath,  bo  they  named  the  inlet  Teeth  bay.  On  this 
MMsion  they  appear  to  have  taken  formal  possession  of  the  land  for 
HdlUnd,  and  to  have  deposited  among  sume  rocks  a  record  of  their  visit 
Mwlcwed  in  &  bos.* 

Od  the  2Sth  they  sailed  into  the  north  end  of  Foreland  sound,  liut 
foimd  that  it  wa^  blocked  at  some  distance  in  by  the  banks  after- 
w»rd*  callerl  the  Barr.  There  wag  ioe  on  the  shallows,  so  they  were 
fwceil  to  turn  back,  for  which  reason  they  called  the  sound  Keerwyok.j 
OoBarendsz'  map  this  bank  is  marked  as  an  isthmus,  joining  the  Fore- 
lud  to  the  mainland,  but  from  his  log  it  is  evident  that  he  knew  there 
wu  waler  over  the  bank.  The  next  day  was  calm,  but  on  the  28th 
tiie;  emerged  again  from  the  sound  and  rounded  the  north  end  of  the 
ForeUnd,  to  which  they  gave  the  name  Vogelhoek,  from  the  groat 
mniber  of  birds  about,  which  flew  against  the  aaihi.  On  the  2Bth  they 
wiled  southward  along  the  west  coast  of  the  Foreland,  "  which  was 
wry  monntainous  and  sharp,  with  a  beautiful  shore."  At  noon  the 
Wlnde  was  observed  to  be  78°  20'.  Later  they  passed  the  mouth  of 
Im fjord,  "a  large  bay,  which  extended  itself  in  the  land  east-north- 
W, aadwaa  on  both  sides  high  and  mountainous:"  afterwards  they 
•»  Bell  sound,  "  in  which  was  much  ioe  under  the  land."  These  are 
"lo  hays  named  Grooten  Itiwyck  and  Inwyok  on  Barendsz's  chart. 
ihej  continued  southward  along  the  land,  till  at  noon  on  the  !J9th  they 
'ere  in  lat.  78^  60'  N.  The  ice  now  drove  them  out  to  sea.  At  noon 
"i  the  30th  they  were  in  lat,  75°  N,,  and  on  July  1  they  sighted  Bear 
"laxid  once  more. 

It  ifl  evident  that  between  Barendsz  and  Eijp  there  had  been  fre- 
Vemt  differences  of  opinion  as  to  the  oottrso  to  bo  steered.  Rijp  was 
•Iways  for  going  further  west,  Barendsz  hankered  after  the  east.  Their 
Mfferenoes  now  culminated,  and  they  decided  to  separate  and  go  their 
"*!>  ways.  Barendsz  sailed  to  Novaja  Zemija,  where,  after  following  up 
'^6  west  coast  and  rounding  the  north-east  point,  lie  was  shut  in  by 
**  at  Ioe  haven  on  August  27,  and  forced  to  winter.  On  the  30th  the 
•'lip  was  nipped  in  the  ioe,  "  whereby  all  that  was  about  and  in  it  began 
•<*  crack,  bo  that  it  seemed  to  burst  into  a  hundred  peeces,  which  was 
*0«t  fearfull  both  to  see  and  heai-e,  and  made  all  the  haire  of  our  heads 
•**  »ise  upright  with  feare."  They  now  began  carrj'ing  things  ashore, 
*Here  they  set  up  a  tent,  and  presently,  having  found  much  driftwood, 
"termiiied  to  build  a  hut.  The  carpenter  died  on  September  23,  leav- 
'^g  Ihem  sixteen  in  number,  whereof  some  were  always  sick.  By  the 
**>'!  of  October  the  house  was  finished,  and  they  had  moved  into  it. 

■  See  tlie  nffldiiritB  priofuJ  bj  Miillcr, 

t  8«e  A.  Ci.  Herman'B  affidavit  of  If 
^Oord»cli«  (Jotopagaii','  p.  SiJB. 


it'iieiiis  dor  NixinlBcho  C'ompagnip,' 
tpd  in  MviUer's  ' Gespliiadetiia   der 
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During  the  winter  only  one  man  died,  though  many  suffered  from 
scurvy,  but  the  fresh  meat  they  secured  by  trapping  foxes  eaved  them. 
When  daylight  returned  they  "  made  (April  3)  a  staff  to  plaie  at  Colfe,* 
thereby  to  stretch  our  jointes; "  and  it  is  again  recorded  (May  15),  that 
they  went  out  "  to  exercise  their  bodies  with  running,  walking,  playing 
at  colfe,  and  other  exercises,  thereby  to  stirre  their  joynts  and  make 
them  nymble."  They  had  many  contests  with  bears,  and  once,  like  so 
many  other  early  arctic  trayellers,  they  ate  a  bear*s  liver,  which  made 
them  all  sick  so  that  their  skins  peeled  off.  All  through  the  month  of 
May  they  waited,  hoping  to  be  able  to  bring  their  ship  away,  but  it  was 
not  possible ;  so  they  made  preparations  for  leaving  in  two  open  boats, 
and  Barendsz,  who  was  very  ill  with  scurvy,  wrote  a  letter,  which  he 
put  into  a  bandoleer  and  hanged  up  in  the  chimney,  stating  briefly  the 
nature  of  their  doings  and  sufferings  in  that  place. 

At  length,  on  June  13,  they  drew  Barendsz  and  another  very  siok 
man  to  the  shore,  and  embarked  in  the  two  open  boats,  fifteen  men  in  alL 
They  rowed  round  the  north-east  point  of  Novaja  Zemlja,  and  began 
making  their  way  witb  great  difficulty  down  the  west  coast.  On  the 
20th,  near  Cape  Comfort  (east  of  Cape  Nassau),  "Claes  Andriezoon 
began  to  be  extreme  sick,  whereby  we  perceived  that  he  would  not  live 
long,  and  the  chi^f  boateson  came  into  our  scute  and  told  us  in  what 
case  he  was,  and  that  he  could  not  long  continue  alive;  whereupon 
Willem  Barendsz  spake  and  said, '  Methinks  with  mee  too  it  will  not 
last  long ; '  and  yet  we  did  not  judge  Willem  Barendsz  to  be  so  sicke, 
for  we  sat  talking  one  with  the  other,  and  spake  of  many  things,  and 
Willem  Barendsz  looked  at  my  little  chart,  which  I  had  made  touching 
our  voiage,  and  we  had  some  discussion  about  it ;  at  last  he  laid  away 
the  card  and  spake  unto  me,  saying,  *  Gerrit,  give  me  some  drinke ; ' 
and  he  had  no  sooner  drunke  but  he  was  taken  with  so  sodain  a  qualm, 
that  he  turned  his  eies  in  his  head  and  died  presently,  and  we  had  no 
time  to  call  the  maister  out  of  the  other  scute  to  speak  unto  him ;  and 
so  he  died  before  Claes  Andriesz,  who  died  shortly  after  him.  The 
death  of  Willem  Barendsz  put  us  in  no  small  discomfort,  as  being  the 
chiefe  guide  and  onely  pilot  on  whom  we  reposed  our  selves ;  but  we 
oould  not  strive  against  God,  and  therefore  we  must  of  force  be  content." 
Thus  died  the  discoverer  of  Spitsbergen,  and  leader  of  the  first  polar 
expedition  that  wintered  so  far  north.  A  third  man  died  a  few  days 
later. 

With  incredible  toil  the  weak  survivors,  all  more  or  less  scurvy- 


*  It  may  interest  golfers  to  be  reminded  that  many  representations  of  their  game 
exist  in  works  of  art  by  Dutch  painters  of  the  seventeenth  century.  I  remember  two, 
both  dated  1G54.  One  is  a  drawing  of  golf-players  by  Jan  van  de  Capelle  in  a  sketoh- 
book  (which  also  contains  drawings  by  Bembrandt  and  other  contemporary  artists), 
which  belonged  to  Madame  Kneppelhout  in  1894.  The  other  is  an  etching  by  Hem- 
brandt  (B,  125),  representing  the  sport  of"  Kolef." 
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stricken,  laboured  through  the  ice,  till  the  19th,  when  they  came  into 

open  water  near  Cross  island.     Sailing  now  more  quickly  southward, 

they  met  two  Bassian  Lodyas  on  the  28th,  and  obtained  a  little  relief 

from  them.     Shortly  afterwards  they  found  scurvy-grass,  which  did 

them  all  incredible  good,  but  the  scurvy  was  not  entirely  cured  till 

much  later.     Sailing  straight  across  the  sea,  they  reached  the  mouth  of 

the  Petchora  on  August  4.     On  September  2,  after  voyaging  1600  miles 

in  their  open  boats,  and  undergoing  innumerable  hardships,  being  often 

brought  to  the  verge  of  starvation,  they  joined  three  Dutch  ships  at 

Kola,  on  the  White  sea,  whereof,  by  a  strange  chance,  one  was  under 

oommand  of  the  selfsame  Jan  Comelisz  Kijp    from  whom  they  had 

parted  thirteen  months  before  at  Bear  island. 

Of  Rijp's  doings  after  parting  from  Barendsz,  we  possess,  unfortu- 
nately, the  most  meagre  accounts.     Hessel  Gerritsz,  in  his  'Histoire 
du  pays  nomm6  Spitsberge,*  only  says,  "  Bijp  again  set  sail  (t.e.  from 
Bear  island)  towards  the  north,  and  came,  after  marvellous  accidents 
from  ice  and  winds,  to  the  spot  where  they  had  anchored  for  the  first 
time  in  80^  (i.e,  to  Fair  haven).     He  had  also  been  again  at  Yogel- 
hoek,  and  he  returned   from  thence  with  the  intention  of  rejoining 
Barendsz."     Fontanus,  in  his  '  History  of  Amsterdam,'  says  (p.  168), 
"  that  Bijp  pretended  that  they  ought  to  retrace  their  steps  till  80^." 
Bijp  himself,  in  his  affidavit,  only  says  that  **  they  returned  to  the  same 
place  where  they  had  been  at  first,"  and  that,  from  Bear  island,  they 
"took  their  course  to  the  north  round"  Spitsbergen.     There  is  every 
reason  to  believe  that  they  merely  retraced  their  former  course,  and 
made  no  new  discoveries,  the  ice-pack  near  Fair  haven  keeping  them 
back.     If  any  discoveries  of  importance  had  been  made  they  would 
assuredly  have  been  included  in  the  chart  of  1598,  whereas  nothing  is 
there  indicated,  and  Bijp*s  returning  ship  is  merely  depicted  in   the 
neighbourhood  of  the  Faroe  islands.     De  Veer  says   that  Bijp  left 
them  to  *'  saile  unto  80  degrees  againe ;  for  hee  was  of  opinion  that 
there  he  should  finde  a  passage  through,  on  the  east  side  of  the  land 
that  lay  under  80  degrees  " — that  is  to  say,  that  he  did  not  intend  to 
explore  eastward  till  he  had  reached  Fair  haven. 

From  Kola,  Bijp  carried  the  twelve  survivors  safely  home  to  Holland. 
They  entered  the  Maas  on  October  29,  rowed  to  Delft,  then  to  the 
Hague,  and  from  thence  to  Haarlem  ;  **  and  upon  the  first  of  November 
about  noone  got  to  Amsterdam,  in  the  same  clothes  that  we  ware  in 
Nova  Zembla,  with  our  caps  ford  with  white  foxes  skins.  .  .  .  Many 
men  woundred  to  see  us,  as  having  estemed  us  long  before  that  to  have 
bin  dead  and  rotten.  The  newes  thereof  being  spread  abroad  in  the  to  wne, 
it  was  also  carried  to  the  Princen  Hof,  where  the  noble  lords,  the  Chan- 
cellor, and  the  Ambassador  from  the  most  illustrious  King  of  Denmark, 
Norway,  Ooths,  and  Wends,  were  then  at  table.  For  the  which  cause 
ve  were  presently  fetoht  thither  by  the  Schout  and  two  of  the  lords  of 


in 


BKLLINQSHAUSEN'S   ANTARCTIC   VOYAGE, 


tho  town,  and  there  in  the  preBeace  uf  the  said  lord  ambaeaador  and  the 
bnrget  masters  we  made  rehearsall  of  our  voyages  and  adventures." 

This  memorable  and  tragic  expedition  became  faroons  in  the  annals 
of  Dutch  navigation,  and  is  still  rightly  regarded  aa  one  of  the  glories 
of  Holland's  heroic  days.  Ilendrik  Tolleus  wrote  a  poem  upon  it.  De 
Veer's  account  of  it  was  widely  circulated,  translated  into  many  lan- 
gtiages,  and  baa  been  fretj^nently  reprinlod,  twice  in  English  during  the 
last  century.  Not  till  the  year  1870  was  Novja  Zemlja  circum- 
navigated; Captain  Johanneeen  accomplished  this  feat,  and  visited  the 
east  coast  of  the  island,  when  he  approached  but  did  not  find  Barendsz'a 
winter  quarters.  In  1871  another  Norwegian,  Captain  Elling  Carlsen, 
of  Hammerfest,  took  his  sloop  into  Barendsz's  Ice  haven  on  Septem- 
ber 7.  On  the  9th  he  diaoovered  the  rains  of  the  hut  (16  metres  long 
by  10  metres  broad),  and  brought  away  from  it  a  number  of  relics, 
which  had  been  buriud  and  preserved  under  a  thick  accumulation  of  ioe. 
Measures  wore  auoceasfully  taken  by  the  Dutch  Government  to  obtain 
poBseaaion  of  these  treasures.  They  were  presented  to  Holland  by 
their  purchaser,  Mr,  Kay.*  Captain  Gundersen  was  the  next  to  visit 
Ic3e  haven  in  1875.  He  found  and  brought  away  aome  old  charts  and 
manuscript  translation  of  the  narrative  of  Pet  and  Jackman's  voyage  of 
1580.  Finally,  in  1876,  Mr.  Charles  Gardiner  sailed  in  his  yacht  Glow- 
worm through  Matotchkinghar  to  Ice  haven,  and  made  a  thorough 
ejcamination  of  the  ruins  of  Barensz's  hut.  He  brought  hack  one  han- 
dred  and  twelve  more  relics,  which  he  generously  preaented  to  the 
Dutoh  Government.t  All  these  objects  were  brought  together,  and 
form  the  interesting  collection  now  exhibited  in  the  muaenm  at  Amster- 
dam. 
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By  HUGH   ROBERT   MILL,  D.Sc, 
Eighty  years  is  a  long  time  to  wait  for  an  authentic  account  of  one  of 
the  most  remarkable  and  important  of  antarctic  voyages  ;  yet  until  the 
publication  of  this  slim  volume,  only  the  few  students  of  these  matters 
who  have  an  intimate  acquaintance  with  the  Russian  language  were  able 


*  J.  K.  J.  De  3i>agt:  Nota  ZembU:  De  Voorverpeu  door  de  Kederlandiahe  Zee- 
viwrders  na  liuDne  oTerKtutering  Blilaar  in  1597,  aohtetgeUteu  eu  in  1671,  door  Kapi- 
tein  CurlBBii  teniggerondun.    Tlie  Hngue,  1873.    8yo, 

t  J.  K.  J.  Dg  Jonge :  Notu  ZemWo ;  Du  Voorwerpeu  door  de  NoiierlandBOhe  Zee- 
TMBderB  na  hunno  overwintering,  op  Nownja-Zymlja  bij  bun  yertrek  in  1597  acbter- 
gelalea  en  in  1870,  door  Obs,  GardiUHf,  Esq.,  uldsar  ternggeTondan.  The  Hngue, 
1877.     Bvo, 

:  F.  von  BelliugsbauBens  ForaohungBfalirten  im  Stldliobea  Kismoer  I81»-1821. 
Anf  Orund  dea  roBaiaclieB  Original werka  lieraBBgejjebtn  vom  Veroin  fflr  Erdknnde 
Ku  Dremlen.     Leipzig :  9.  Hirzel.     lilU2,     Pp,  "JOl. 


BKLUNGSHAUSKN'S  ANTARCTIC  TOTAGK.  151 

to  get  at  the  fall  details  of  the  voyage  of  the  two  Bnsaian  oorvettes  in 
1819-21.     Unfortunately  the  fall  details  have  still  to  be  sought  in 
Rossian,  for  the  200  ootavo  pages  now  published  by  the  Dresden  Geo- 
graphical Society  concentrate  a  narrative  which  spreads  over  730  quarto 
pages  of  the  Bussian  original.    We  greatly  regret  that  this  condensation 
was  necessary,  the  more  because  we  find  in  the  preface  that  Prof.  H. 
Gravelius,  to  whom  the  translation  is  due,  dictated  a  full  translation  of 
BeUingshausen's  two  volumes  to  a  shorthand-writer,  which  was  equiva- 
lent to  640  ootavo  pages,  and  then  proceeded  by  judicious  excision  and 
compression  to  bring  tiie  mass  of  matter  within  the  means  of  the  Dresden 
Geographical  Society  to  publish,  "the  fourth  redaction — and  reduc- 
tion—of  the  original  translation."    This  is  a  work  of  no  mere  local  or 
temporary  interest,  and  we  wish  that  it  had  been  possible  to  have  secured 
the  co-operation  of  larger  and  wealthier  societies,  in  more  countries  than 
one  if  that  were  necessary,  so  that  the  whole  text  might  have  been  laid 
before  the  people  of  Western  Europe.     Perhaps  it  is  not  too  late  to 
leonre  a  full  translation ;  perhaps  we  might  hope  that  some  one  of 
the  several  wealthy  promoters  of  antarctic  research   might  give  the 
few  hundreds  required  for  a  full  translation  into  English,  illustrated 
with  a  map— which  is  wanting  here  though  the  original  work  had  one— 
uid  helped  in  places  by  notes. 

Yet  we  do  not  wish  to  detract  from  the  immense  credit  due  to  Prof. 
Gravelius  and  the  Dresden  Society,  for  their  book  is  most  judiciously 
condensed,  and,  as  far  as  we  can  test  it — that,  unfortunately,  is  but  a 
little  way — ^very  accurately  rendered.  It  is  certainly  of  engrossing 
interest  and,  despite  the  remote  date  of  the  voyage,  of  refreshing  novelty. 
We  have,  in  fact,  no  criticism  to  offer,  except  that  it  might  have  been 
stated  whether  the  dates  are  according  to  new  or  old  style ;  they  are 
given  as  in  the  original,  and  so  must  follow  the  Eussian  calendar.  In 
referring  to  dates  in  this  notice,  we  quote  from  the  book,  and  eleven 
days  must  be  added  to  make  them  correspond  with  the  dates  marked  on 
Bellingshausen's  track  on  the  map  given  in  the '  Antarctic  ManuaL'  The 
temperatures  might  perhaps  have  been  reduced  to  a  common  scale — some 
are  cited  in  B^aumur,  others  in  Fahrenheit  degrees ;  but  here  again  the 
translator  follows  the  author.  Without  further  comment  we  shall 
summarize  the  main  facts  as  to  the  voyage,  calling  special  attention  to 
those  parts  least  noticed  in  the  brief  and  unsatisfactory  accounts  with 
which  we  have  had  to  be  satisfied  hitherto. 

The  Bussian  emperor,  probably  on  the  advice  of  Baron  de  Traversey, 
the  head  of  the  Bussian  admiralty,  resolved  early  in  1819  to  send  out 
two  expeditions  of  two  ships  each  simultaneously  towards  the  two  poles. 
The  idea  was  imperial  in  its  world-embracing  magnitude,  and  auto- 
cratic in  the  speed  with  which  the  four  vessels  were  selected,  equipped, 
manned,  and  despatched. 

The  Emperor  Alexander  I.  visited  the   vessels  when    they  were 
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ready  to  sail,  and  entertained  the  oaptains  at  the  palace  before  their 
departure,  impressing  on  them  his  desire  that  they  should  act  in  the 
j&iendliest  way  towards  all  people,  civilized  or  savage,  whom  they  should 
meet.     On  July  4,  1819,  the  four  ships  sailed  from  Eronstadt,   the 
Otkritie  and  Blagonamerenni  bound  for  the  Pacific  to  enter  Bering  strait 
and  make  the  north-west  passage ;  the  Vo8tok  and  Jlftmt  for  a  voyage 
in  the  south  supplementary  to  that  of  Oaptain  Cook.    The  Vosioh  was 
a  corvette  built  at  St.  Petersburg  in  1818  of  unhewn  pine-wood ;  she 
was  copper-bottomed,  and  her  masts  and  spars  out  down  to  fit  her  for 
heavy  weather.     Her  dimensions  are  given  as — ^length,  129   feet  10 
inches ;  breadth,  32  feet  8  inches ;  and  depth,  9  feet  7  inches.    These 
figures  are  accurately  transcribed  from  the  original,  but  the  important 
qualifying  word  "  of  hold  "  after  "  depth  "  is  not  translated ;  the  draught 
of  water  must  have  been   greater.     The  second  was  a  vessel  of  530 
tons,  built  of  the  same  material  as  the  Voatok^  and,  under  the  name  of 
the  Lcubga^  intended  for  the  navigation  of  the  Baltic ;  she  was,  how- 
ever, specially  strengthened.     The  emperor  changed  the  name  to  Mimi^ 
t.e.  "  Pacific,"  and  her  dimensions  were — length,    120  feet ;  breadth, 
30  feet ;  and  depth  (this  time  probably  draught  of  water),  15  feet.     She 
was  a  much  slower  sailer  than  the  Vosiok,  and  the  narrative  is  full  of 
records  of  the  leading  ship  having  to  shorten  sail  in  order  to  allow  the 
lftm»  to  come  up  with  her.     Oaptain  F.  von  Bellingshausen  (who  had 
made  a  circumnavigation  with  Krusenstern)  had  received  his  appoint- 
ment to  command  the  expedition  on  board  the   Vostok  on  April   24 
at  Sebastopol;  it  took  him  a  month  to  reach  St.  Petersburg,  so  that 
his  time  for  preparation  was  barely  six  weeks.    The  command  of  the 
Mimi  was  given  to  Lieut.  Lazarefif,  who  had  served  in  the  British  navy 
for  four  years  as  a  volunteer  officer,  and  had  since  commanded  one  of  the 
ships  which  kept  up  conununication  between  Bussia  and  Alaska.     The 
Vostok  carried  117  souls  all  told,  including  an  astronomer  and  an  artist; 
none  of  the  work  of  the  latter,  however,  illustrates  this  work,  but  it 
appears  in  the  atlas  accompanying  the  original  narrative.    The  Mimi 
had  a  complement  of  seventy-two ;  no  chaplain  is  mentioned  in  the  list 
of  officers  of  either  ship,  but  there  was  a  priest  on  board  the  Jlftmi,  who 
visited  the  Vostok  when  weather  permitted,  and  on  the  two  vessels  part- 
ing company  for  a  time  he  was  transferred  to  the  bigger  ship,  where 
he  could  minister  to  the  larger  congregation.     Two  German  naturalists 
were  engaged  to  join  the  expedition  at  Copenhagen,  but  they  evidently 
got  frightened,  and  refused  to  join,  sending  very  transparent  excuses 
instead,  and  Bellingshausen  tried  desperately  to  fill  their  places,  but  in 
vain.     On  July  29  the  ships  anchored  in  Spithead,  and  Bellingshausen 
took  coach  to  London  to  buy  charts,  books,  and  instruments.     He  was 
introduced  to  Sir  Joseph  Banks,  the  former  shipmate  of  Captain  Cook, 
and  then  President  of  the  Eoyal  Society,  and  through  him  tried  to  find 
two  English  naturalists  to  take  the  place  of  the  defaulting  Germans,  but 
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reek's  labour  was  given  to  the  Bearah  in  vnin.  The  expedition  waited 
the  hope  of  finditig  naturalistti  until  August  25,  and  ihea  had  to  sail 
■itlkDnt  them,  to  the  deep  regret  of  the  captain,  who  keenly  realized  the 
litndd  of  the  opportunities  which  would  be  open  to  him,  and  of 
be  would  be  powerless  to  take  advantage.  From  a  passage  in  the 
'fiMdation,  one  might  snppoae  Ihut  a  Russian  Datnralist  may  possibly 
im  been  fonnd  after  all,  for  we  are  told  that  in  lodging  "  the  aetro- 
Miner  Simanoff  and  the  naturalist  Miohaeloflf"  in  rooms  oppnsito  to 
tlum  of  the  two  oaptains  while  the  ships  lay  in  Sydney  harbour,  the 
Itjor  of  Paramatta  jocularly  observed  that  science  and  navigation 
ihaiH  never  be  separated.  On  referring  to  the  original,  however, 
n  find  that  Michaeloff  is  called  "  painter  from  nature."  and  not 
"utnralist." 

The  ships  touched  at  Tenerife  and  at  Rio  de  Janeiro,  where  they 
Dut  the  Rnssian  arctic  squadron  bound  for  Bering  strait.  A  snow- 
ilorm  was  encountered  on  December  15,  in  53^  S.,  and  next  day  South 
Georgia  was  sighted.  The  ships  sailed  slowly  along  the  south  coast, 
DHting  a  boat  from  two  British  seal-ships,  whioh  lay  in  one  of  the 
biTbours,  and  discovering  a  small  off-lying  island,  which  was  named 
iftw  Annenkoff,  one  of  the  lieutenants  of  the  Jtfimi.  A  running  survey 
■u  made  of  the  south  coast  of  Sonth  Georgia,  which  was  sprinkled 
pltntifuily  with  HuBsian  names.  The  weather  was  foggy,  with  constant 
■hovers  of  rain  and  snow,  and  on  the  17th  the  ships  left  the  coast, 
tteerisg  for  the  South  Sandwich  islands.  Halfway  across  a  sounding 
"«  tsken  in  260  fathoms  with  no  bottom,  and  a  temperature  observa- 
lion  of  5V-7o  Fahr,  at  270  fathoms  is  recorded.  In  51}^  S.  the  first 
ii»-iaUnd  was  seen  rising  180  feet  above  the  sea,  and  covered  with 
pen^ins,  to  the  great  amazement  of  the  Russian  crews.  Innumerable 
vhlles  were  in  sight,  and  albatrosses  accompanied  the  ships.  On 
^Member  23  a  group  of  three  small  islands  lying  to  the  north  of  the 
Sudwioh  group  was  discovered,  and  named  collectively  after  Baron 
Taversey,  the  Minister  of  Marine,  who  had  equipped  the  expedition. 
One  of  the  islands,  named  after  Savodoffski,  the  first  lieutenant  of  the 
Toibi,  culminated  in  a  remarkable  summit,  shaped  tike  two  SS  lean- 
iBg  against  each  other,  a  puzzling  description  to  which  the  translator 
I'D!  nnoaturally  affixes  a  query.  The  crater  on  this  island  emitted  a 
tMck  cloud  of  vapour,  and  when  landed  upon  the  mountain-side  half- 
«»7  up  was  found  hot  to  the  touch ;  the  warmth  and  freedom  from 
<now  made  it  the  site  of  a  great  penguin  rookery.  An  experiment 
*tt  made  in  the  use  of  melted  ice  hewn  from  the  floating  masses  for 
■wkiDg  tea,  and  the  result  proved  highly  satisfactory,  so  that  hence- 
forth the  ice  famished  the  expedition's  water-supply. 

Observations  were  made  at  this  point  with  a  special  deep-sea 
thermometer  enclosed  in  a  sheet-iron  cylinder  provided  with  valves, 
thfongh   which   the   water   passed   freely  as   it   descended,   bnt  was 
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retained  on  the  aBcent.  At  220  fatliome  a  temi^rature  of  —1°  H.  wag 
obtained  by  this  inBtrument,  the  eurfaca  temperature  being  +0''-5  R.  ; 
but  BcHingshaiiBen  had  not  perfect  eontidence  in  the  contained  water 
retaining  itB  temperature  unchanged.  He  proved,  however,  that  the 
water  at  220  fathoms  was  distinctly  sailer  than  that  at  the  surface. 

The  Candlemas  islands,  Saunders  island,  and  Montagne  island,  dis- 
covered by  ('ook,  were  passed  on  their  eastern  aide,  and  recognized; 
the  two  latter  had  a  fine  appearance,  seen  as  they  wore  with  the  ann* 
shine  glittering  on  their  ooveriog  of  snow.  The  weather  speedily 
i-elapsed  into  its  normal  state  of  fug  and  snow-sqnatls,  and  for  several 
days  the  shi[«  tried  to  make  their  way  southward  through  an  inoreaa- 
ing  number  of  bergs.  On  January  1,  1820,  a  glimpse  of  Bristol  ielaad 
was  obtained  through  the  fog,  hut  the  weather  eontinued  so  bad  that 
it  was  impossible  for  the  offioers  of  the  Jlfinit  to  come  on  board  the 
Toitok  for  a  New  Year's  feast.  Next  day  the  land  of  Southern  Thule 
was  sighted,  and  found  to  be  a  group  consisting  of  one  large  and  three 
smaller  islands,  all  very  high  and  inacoessible.  Bellingshausen  named 
the  largest  member  of  the  group  Cook  island,  in  honour  of  its  discoverer. 
On  January  3  the  parallel  of  60^  S.  was  crossed  for  the  first  time,  but 
next  day  it  vaa  necessary  to  shape  a  northerly  oourse,  as  the  ioe  vroa 
impenetrable  to  the  south,  and  the  rigging  was  eo  encumbered  with 
snow  and  ice  as  to  make  it  almost  impossible  to  manoeuvre  the  ships. 
Southern  Thule  and  Bristol  island  were  jaased  on  their  western  side, 
the  group  being  circumnavigated  for  the  first  time,  and  on  the  5th  the 
ships  were  back  in  the  position  oooupied  four  days  previously. 

A  fresh  attempt  was  made  to  get  south,  as  the  weather  had  im- 
proved, and  with  a  strong  westerly  wind  a  steady  courBe  east  by 
south  was  steered  for  many  hours,  afTording  a  welcome  rest  to  the 
orewa,  wearied  by  the  incessant  tacking  of  the  previous  week.  On 
January  8,  however,  in  tJO'  8.  and  18"  W,,  solid  ice  appeared  oaoe 
more  to  the  south,  and  a  course  was  held  eastward  through  drifting 
bergs.  The  appearance  of  marine  animals  suggested  the  proximity 
of  land,  but  no  other  indications  were  seen.  On  the  11th  it  was 
possible  to  steer  south-south-east,  and  a  slight  but  distinct  swell 
coming  from  the  south  suggested  the  idea  that  the  sea  towards  the 
pole  was  more  open  and  free  from  ioe  than  where  they  were.  The 
Russian  ships  were  now  well  to  the  south  of  Cook's  homeward  track, 
and  in  a  stretch  of  ocean  where  no  other  vessel  had  ever  sailed.  On 
January  11,  about  12"  W.,  a  fresh  south-westerly  breeze  made  it 
possible  to  set  a  course  sonth-east  through  a  clear  sea,  and  as  the 
wind  veered  to  north  the  oourse  was  gradually  altered  to  south,  uctil, 
on  January  16,  the  antarctic  circle  was  crossed  for  the  first  time  in 
3°  W.  long.,  and  nest  day  the  latitude  of  60°  21'  S.  was  roaohed  on 
tbe  same  meridian.  It  is  interesting  to  notice  that  when  Bisooe  passed 
along  the  same  track  eleven  years  later  in  the  same  month,  he  ooosted 
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tbe  ioe-pAOlE  on  »  trftcit  almost  uoinoiding  with  BeUingaUaDsea's. 
tor  tfare«  days  the  Vo»tok  and  MiVni  tried  to  i«ork  rotind  tbe  projecting 
pnunoDtory  of  ice  which  burred  the  way  to  the  south  and  east,  and 
on  January  19  the  way  to  the  Nouth  seemed  clear;  though  the  sbipa 
WSTD  smothered  ia  snow  and  the  air- temperature  was  below  30°  Fahr., 
tWe  waa  Utile  ice,  and  whales  were  blowing  all  round.  On  the  2]st, 
Werer,  a  vast  icefield  appeared  in  the  south,  and  the  ships  had  to  torn 
iiwn  a  position  in  69°  25'  S.,  1°  11'  \V.  to  the  north-east  once  more,  the 
ciiale  being  croesed  northwards  on  the  23rd.  Every  moonlight  night, 
when  the  stars  were  visible,  waa  taken  advantage  of  for  lunar  observa- 
tions on  both  ships,  the  resulting  longitudes  being  apparently  of  very 
Ur  accuracy.  The  eastward  route  bad  kept  about  5°  to  the  south 
of  Cook's  outward  track  on  his  vain  hunt  for  Bonvet  island,  and  at 
tiat,  on  February  3,  it  was  possible  once  more  to  pass  tbe  circle  aouth- 
nrds  in  18"  E.,  and  on  the  6tb  the  latilnide  of  '>(<°  r<'  S.  was  reached  in 
Ii)°  E.  Here  a  sounding  showed  no  bottom  at  180  fathoms,  the  air- 
umperature  was  —i"  K.  (2U°  Fabr,),  and  the  sea  waa  full  of  paok-ice, 
increasing  in  density  towards  tbe  south.  Whales  were  playing  in 
tlie  lanes  of  open  witer.  While  the  great  drifting  ice-islands  were 
abTionsly  derived  from  the  land,  BellingsbauROn  satisfied  himself  that 
the  psck-ice  was  produced  at  sea,  for  with  a  temperature  of  23°  Fahr. 
•  month  after  midsummer,  it  was  evident  that  the  cold  in  winter  must 
U  rery  severe,  while  the  immense  snowfall  of  those  latitudes  and  the 
Mndenaation  &om  tbe  atmosphere  on  the  cold  ice  must  at  all  times  of 
thsyear  tend  to  increase  tbe  volume  of  tbe  floating  masses.  Once  more 
it  «u  neoeseary  to  turn  back,  and  the  circle  was  crossed  northwards 
on  February  8  in  21^  E.  Tbe  weather  continued  wretched— gales, 
•ocnr,  and  a  temperature  always  below  the  freezing-point. 

The  laat  attempt  to  get  southwards  led  to  the  crossing  of  the  circle 
<x  February  14  in  38^  E.,  the  point  where  Cook  had  made  bis  first 
•ttsnipt  to  enter  the  real  antarctic.  The  declination  of  the  compass 
»M  found  to  have  increased  nearly  11°  westerly  since  Cook's  time. 
On  the  I5th  the  worst  storm  of  tbe  voyage  descended  on  tbe  ships; 
dnkg  and  rigging  were  covered  thick  with  snow,  a  terrific  sea  washed 
ovor  the  vessels,  and  the  greatest  anxiety  was  felt  as  to  tbe  result.  For 
three  days  the  gale  lasted,  the  wind  blowing  from  north  and  north- 
twrth-«a8t,  while  tbe  snow-sbowers  hid  the  drifting  bergs  until  tbe 
>hipa  were  almost  upon  them,  and  every  rope  and  spar  had  a  crust  of 
ics  U  inch  thick.  The  only  chance  of  safety  was  to  beat  to  tbe  north- 
*kH  in  the  hope  of  oloariug  tbe  ice,  and  in  the  end  both  ships  emerged 
Btill  in  company  and  both  undamaged. 

On  February  20  tbe  ships  were  in  63=  S.,  42°  E.,  and  they  held  a  due 
euterly  course  to  68°  £.,  in  order  to  look  for  any  land  in  those  latitudes 
that  might  have  been  missed  by  Cook  when  be  made  his  great  detour 
^  the  north  in  search  of  Uarion  island.      Nothing    was  seen  except 
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ooouional  floating  ice,  and,  gradually  working  further  north,  they  crossed 
the  parallel  of  60°  9.  on  March  5,  in  87"  E.,  close  to  the  point  where 
Cook  had  crossed  it  aouthwarda  on  the  return  from  his  northward  trip. 
A  few  days  previonsly  the  himdredth  day  of  the  voyage  from  Rio  de 
Janeiro  had  been  celebrated  with  great  Hfttisfaction,  for  the  health  of 
all  on  board  both  ships  was  excellent;  bnt  snpplies  were  running  low, 
and  it  was  becoming  necessary  to  revisit  some  port  where  theyconld  be 
replenished.  On  March  4  an  enormous  iceberg  was  in  sight,  the  height 
of  which,  as  measured  by  sextant  observations  from  the  Voalok,  was 
375  feet,  and  from  the  Mimt  408  feet. 

Bellingshausen  now  resolved  to  part  company  with  the  Mrni,  in 
order  to  more  thoroughly  explore  the  sea  south  of  Australia.  He 
accordingly  arranged  for  a  rendezvous  at  Royal  Company  island, 
marked  on  Arrowsmith's  map  in  49'  30'  8.,  143"  4'  E.,  towards  which 
point  the  two  ships  should  proceed  on  parallel  courses  8°  apart,  the 
Voglok  following  the  more  northerly  and  more  direct  track.  The  Yoetok, 
having  taken  the  priest  on  board,  and  being  no  longer  obliged  to 
shorten  sail  for  ber  slower  consort,  made  a  quick  voyage  to  the  reported 
position  of  Royal  Company  island,  which  was  reached  on  March  22, 
but  neither  island  nor  Mimi  was  to  be  found.  Two  days  later  the  coast 
of  Van  Dieman's  Land  came  in  sight,  and  on  the  29th  the  Voatok 
anchored  in  Sydney  harbour,  after  a  voyage  of  131  days.  The  Mimi 
had  not  arrived;  but  the  arc tio  expedition  in  the  Otkritie  and  Slago- 
namercnni,  which  sailed  on  the  same  day  from  Kronstadt  and  were  left 
in  Bio,  were  again  encountered  on  their  leisurely  voyage  to  Bering 
strait. 

At  Sydney  the  Russians  reoeived  a  most  hearty  welcome,  and 
Bellingshausen  speaks  with  great  cordiality  of  the  generons  kindness 
shown  by  the  governor,  General  MacquarJe.  On  April  7,  when  bein^ 
shown  the  new  lighthouse  on  the  South  Head,  the  Russian  ofBcers  bad 
the  pleasure  of  seeing  the  Mimi  enter  the  harbour,  all  well  with  the 
exception  of  one  sailor,  who  showed  some  symptoms  of  scurvy. 

The  two  ships  lay  in  Sydney  harbour  for  a  month,  making  various 
repairs  and  taking  in  fresh  stores,  and  then  sailed  for  a  long  cruise  in 
the  tropical  Pacific,  exploring  the  island  groups,  especially  the  Paumo- 
tuB,  then  scarcely  known,  discovering  several  new  islands,  and  pene- 
trating  as  far  as  Cook's  great  place  of  refreshment,  Tahiti,  where 
King  Fomare,  an  independent  monarch  under  British  influence, 
received  them  with  graceful  hospitality.  They  were  back  in  Sydney 
on  September  8  after  four  months'  absence,  and  here  Bellingshausen 
learned  from  the  Russian  consul  of  the  discovery  of  the  South  Shetlands 
by  William  Smith  in  181!i,  a  fact  of  some  little  moment  as  bearing  on 
the  oredibility  of  the  American  sealer  Fanning,  who  states  that 
Bellingshausen  believed  he  had  made  a  discovery  when  he  aighled  the 
New  Shetlands,  until  Captain  Palmer  told  him  what  they  were. 
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On  October  31,  1820,  the  Vastoh  and  Mimi  left  Sydney  harbour  for 
their  second  visit  to  the  antarctic  regions.    On  November  17  they  were 
off  the  Macqnarie  islands,  and  experienced  an  earthquake  shook  while 
in  more  than  50  fathoms  of  water.    On  the  27th  they  crossed  the  parallel 
of  60^  S.  in  163^  E.,  and  the  officers  drank  the  health  of  their  friends  in 
8t.  Petersburg  in  60°  N.    Next  day  the  first  iceberg  was  seen,  a  stately 
mass  with  fretted  sides  that  looked  as  if  they  were  ornamented  with 
itatnes.    Loose  floating  ice  then  appeared,  and  behind  it  a  solid  wall  of 
ice,  along  which  they  cruised  south-eastward.     Some  ice-islands,  one 
nearly   5    miles  in  circumference,  appeared  beyond,  and  at  first  this 
was  mistaken  for  land.    The  sea  seemed  most  open  to  the  east,  and  so 
Bellingshausen  kept  eastward  along  the  edge  of  the  solid  ice,  until  on 
November  30  he  almost  touched  65"^  S.  in  169°  E.    Then  the  fine  weather 
oeaaed,  the  margin  of  the  ice  turned  to  a  north-easterly  trend,  and  the 
ikips  worked  their  way  with  care  and  difficulty  through  the  loose  pack 
•nd  icebergs,  of  which  more  than  a  hundred  were  in  sight  at  one  time. 
The  ships,  Bellingshausen  says,  were  far  too  weak  to  risk  any  severe 
pressure  in  the  ice,  a  hint  which  shows  that  he  had  at  least  some  wish 
to  attempt  to  penetrate  the  pack,  though  he  could  have  no  idea  of  the 
great  expanse  of  open  sea  along  the  coast  of  the  undiscoyered  Victoria- 
land  which  it  sealed  up.    For  four  days  he  had  skirted  the  margin  of 
the  impenetrable  ice,  for  a  distance  of  380  miles,  and  just  when  the  end 
of  it  seemed  to  be  reached  a  frightful  storm  came  on.     To  add  to  the 
misery  of  the  gale  and  the  darkness,  the  wild  rolling  of  the  ship  shook 
masses  of  snow  and  ice  from  the  rigging,  which  fell  on  the  deck  and 
made  it  dangerous  to  move  about.     The  birds  brought  from  the  tropics 
as  pets  were  dying  daily  in  the  severe  climate,  but  the   polar  birds 
native  to  the  region  appeared  in  increasing  numbers,  always  suggesting 
the  proximity  of  land. 

At  last,  on  December  13,  the  polar  circle  was  reached  again  in 
164^  34'  W.,  and  the  midnight  sun  was  seen ;  but  next  day  the  ships  were 
almost  beset  in  a  field  of  loose  floating  blocks  of  ice  not  mor^d  than  5  to 
7  feet  thick,  and  recalling  the  familiar  ice-floes  of  the  Baltic.  It  was 
necessary,  however,  to  retreat  northwards,  but  the  belief  that  behind 
this  floating  ice  solid  land  existed  seems  to  have  been  strong  in  the 
minds  of  the  officers.  The  weather  was  a  succession  of  gales  and  fogs, 
the  edge  of  the  ice  turned  the  ships  further  and  further  north  as  they 
proceeded  eastward,  and  just  in  the  longitudes  where  Cook  sailed  for 
13^  within  the  antarctic  circle  Bellingshausen  was  forced  to  within  a 
mile  or  two  of  the  sixtieth  parallel  in  order  to  get  round  the  ice,  yet 
he  was  a  fortnight  later  in  the  season  than  Cook.  It  was  observed  that 
a  bank  of  fog  formed  over  the  large  bergs,  so  that  they  could  be  recog- 
nized by  the  cloud  that  capped  them  even  when  they  themselves  were 
below  *the  horizon.  On  Christmas  Day  (Russian  calendar)  244  ice* 
bergs  were  in  sight,  and  the  commander  congratulated  himself  that  both 
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crews  were  in  excellent  health,  better  than  they  had  enjoyed  in  the 
tropics. 

On  the  meridian  of  135°  W.,  where  Oook  had  run  north  to  refresh 
his  exhausted  crew,  Bellingshausen  was  able  to  turn  southwards,  and 
on  December  30  he  crossed  the  circle,  only  to  be  turned  back  in  67°  30'  S., 
120°  W.,  by  solid  ice.     Another  northward  bend  brought  the  ships  to 
the  longitude  where  Cook  had  made  his  farthest  south,  but,  as  Bellings- 
hausen considered  it  unnecessary  to  follow  the  track  of  his  predecessor, 
he  changed  his  course  to  south-east,  crossed  Cook's  loate,  and  crossed 
the  circle  for  the  sixth  time  on  January  7,  in  104°  W.    A  soath-easterlj 
course  led  through  a  crowd  of  ice-islands,  one  of  them  about  20  milee 
in  circumference  and  rising  200  feet  above  the  water.     On  January  10 
the  farthest  south  point  of  the  voyage  was  reached  in  69°  53'  S.,  and 
92°  19'  W.    At  3  p.m.  a  dark  speck  appeared  on  the  white  background 
of  ice  to  the  east.     All  the  telescopes  in  the  ship  were  turned  upon  it, 
and  various  opinions  were  being  expressed,  when  the  sun  shone  out 
and  revealed  it  as  land  without  a  doubt,  the  steep  cliffs  and  rooks 
standing  out  black  and  free  from  snow.      The    land    had    appeared 
suddenly  without  a  warning  sign.     It  was  the  most  southerly  known 
land  in  the  world,  the  first  to  be  discovered  within  the  antarctio  cirole. 
Next  day  a  nearer  view  was  obtained.     The  land  proved  to  be  an 
island,  9^  miles  long  and  4  miles  broad,  lying  in  68°  57'  S.,  90°  46'  W., 
and  risiog  to  a  height  variously  estimated  at  from  3961  feet  to  4390 
feet.     It  was  named  after  Peter  the  Great,  founder  of  the  Rassian  navy. 
It  appeared  unlikely  that  such  an  island  existed  entirely  alone,  and 
a  keen  look-out  soon  revealed  more  land  that  seemed  like  a  continuation 
of  the  island  and  then  vanished  in  the  fog.     At  this  point  in  the  narra- 
tive Bellingshausen  brings  in  a  long  digression  describing  experiments 
made  a  year  before  on  the  freezing  of  sea-water  and  fresh  water,  with 
a  couple  of  pages  of  speculation  as  to  the  formation  of  sea-ice,  and  a 
renewed  declaration  that  the  icebergs  were  not  sea-ice,  but  produced 
from  some  great  southern  land  just  as  the  small  masses  of  ice  had  been 
seen  to  detach  themselves  from  the  slopes  of  Peter  I.  island.      On  the 
15th,  still  south  of  69°  S.,  with  an  impenetrable  pack  to  the  southward, 
the  sea-water  was  observed  to  be  discoloured,  but  a  sounding  gave  no 
bottom  at  145  fathoms.     Then  sea-swallows  appeared,  a  certain  sign  of 
land  according  to  Bellingshausen,  who  wrote,  **  the  land  must  come," 
and  on  the  17th  it  came.   It  was  beautiful  weather,  the  finest  day  of  the 
whole  voyage  before  or  after,  and  a  great  peak  rose  40  miles  to  the  east- 
south-east,  approximately  in  68°  43'  S.,  73°  10'  W.,  beyond  a  broad  stretch 
of  impenetrable  ice.     It  was  named  after  the  originator  of  the  expedi- 
tion, Alexander  I.     The  new  discovery  was  called  a  land,  not  an  island, 
for  distant  snow-free  peaks  appeared  beyond  that  which  was  first  seen, 
and  its  extent  seemed  to  be  considerable. 

A  course  was  now  set  for  the  South  Shetlands,  with  the  object  of 
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ftpproachisg  them  from  the  south  and  ascertaiaing  definitely  whether 
ibey  had  any  connection  with  the  conjectural  antarctic  continent. 
On  Janaaty  24  land  was  seen  and  identilied  as  the  South  Shetlandu. 
A.  nnmber  cf  scnaU  islanda  were  named  after  various  victories  of  the 
Rosnana  over  the  French  in  Napoleon's  oampaigns.  At  Little  Yaroelav 
islaod  BellingBhauaea  found  on  the  morning  of  January  25  eight  British 
and  American  sealers  lying  at  anchor,  and,  having  invited  Captain  Palmer 
on  board  the  Vo»tok,  he  obtained  from  him  some  particulars  as  to 
the  work  of  the  hunters.  It  is  somewhat  remarkable  to  find  no  mention 
made  of  the  mainland  soath  of  the  South  Shetlandu,  to  which  Fanning 
explicitly  states  that  Bellingshansen  gave  the  name  of  Palmer  land, 
wd  to  find  no  mention  of  the  services  of  Palmer  as  pilot,  to  which 
Fanning  devotes  some  space.  No  stay  appears  to  have  been  made,  &Dd 
Uie  north-eastward  course  was  resumed,  a  few  more  email  islands  being 
nghted  and  named  on  the  way;  the  60th  parallel  was  passed  on 
January  31,  and  after  a  time  of  severe  but  needless  anxiety  on  account 
of  the  Shag  rocks,  which  were  passed  in  a  fog,  Eio  was  reached  on 
February  26  and  left  on  April  23.  At  last,  on  June  24,  i»21,  the  two 
ihips  dropped  anchor  once  more  at  Kronstadt,  after  an  absence  of  7oI 
i^je,  627  of  which  had  been  passed  under  sail,  and  the  whole  distance 
ttAvelled  had  been  2±  times  the  circumference  of  the  Earth. 

The  voyage  had  been  planned  as  a  continuation  of  the  voyage  of 
Cook,  and  BellingshauscD  seemed  to  have  poesessed  not  a  little  of  the 
*piat  of  the  great  navigator  whose  labours  ho  most  loyally  sup- 
plemented, even  to  the  extent  of  foregoing  the  opportunity  of  possibly 
ippniaching  nearer  to  the  pole  in  order  to  explore  the  moro  open  parU 
'^  the  Southern  ocean  in  the  longitudes  where  Cook  had  got  far  south. 
Ifc  is  unfortunate  that  this  splendid  voyage  remained  without  result ; 
faar  the  course  of  subsequent  explorations  would  have  been  the  same  had 
it  never  taken  place.  A  timely  translation  inio  English  would  have 
woilitated  the  voyages  uf  Biscoe,  Balleny,  Wilke^i,  and  Buss. 


THE  SCIENTIFIC  WORK  OF  THE  SWEDISH  ANTARCTIC  EX- 
PEDITION AT  THE  FALKLAND  ISLANDS  AND  IN  TIERRA 
DEL  FUEGO. 

B7  Dr.  J.  aUNNAR  ANDERBSON. 

'•  The  Faikland  Idandt.-^MUr  the  return  of  the  Antarctic,  on  July  4, 
^  Port  Stanley  from  South  Georgia  (see  Geo.  Journal,  vol,  xx.  p.  405), 
^Q  members  of  the  expedition  on  board  this  ship  carried  on  investiga- 
tions in  different  parts  of  the  Falkland  islands  until  September  II. 
^he  botanist  made  valuable  collections  of  marine  algte,  and  to  some 
^xt«Dt  also  of  land-plants,  though  the  season  was  very  unfavourable 
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for  inveBtigatiom  of  thU  kind.  In  the  shallow  ha-ya  and  harbours  of 
the  Falkland  islands  Beventeen  trawlinga  were  made,  some  of  which 
have  shown  a  rich  animal  life.  Also  of  the  lower  land  and  fresh-water 
fauna  {insects,  cmstaoeans,  mollusus)  a  considerable  collection  has  been 
brought  together. 

In  connection  with  the  geological  sarvey,  oollections  of  marine 
fossils  have  been  made  both  in  East  and  West  Falkland,  in  the 
Devonian  sandstone,  first  studied  by  Darwin,  forming  the  prevailing 
formation  of  the  islands.  Scattered  and  badly  preserved  plants  have 
also  been  found,  partly  together  with  the  marine  fossils.  The  hitherto 
unknown  base  of  the  Devonian  formation  has  been  discovered  in  Cape 
Meredith,  West  Falkland,  where  the  sandstone  rests  on  a  highly  dis- 
integrated formation  of  gneiss  and  granite. 

Special  attention  has  been  devoted  to  these  grand  phenomuna  bo 
charaoteriGtio  of  the  Falkland  islands,  which  have  been  described  as 
"  stone -rivers."  A  detailed  survey  of  one  of  the  largest  atone-rivers 
has  proved  that  we  have  here  on  a  large  soale  a  peculiar  mode  of 
detritus-transport,  previoiisly  described  by  the  author  from  the  arotio 
region  (Bear  island).  The  formation  of  the  stone'rivers  belongs  to  a 
past  period,  and  it  seems  very  probable  that  it  ought  to  be  regarded  as 
a  subglacial  faoies  of  the  ice-age.  In  that  time,  when  Tierra  del 
Fuego,  South  Georgia,  and  the  Dirk-Gerritsz  archipelago  were  under 
their  maximum  glaciation,  there  probably  existed  in  the  Falkland 
islands  a  climate  not  favourable  to  the  formation  of  glaoiers,  but  in 
winter-time  permitting  the  deposition  of  a  thick  snow-oover,  which, 
when  melting  in  summer-time,  caused  a  slow  but  extended  movement 
of  the  detritus  downhill. 

We  have  found  in  the  Falkland  islands  evidence  both  of  a  sub- 
mergence and  of  a  greater  elevation  than  exists  at  present.  Small 
river-valleys,  the  lower  part  of  which  is  now  submerged  under  the 
surface  of  the  sea,  forming  numerous  oreeks  all  round  the  coasts  of  the 
main  islands,  indicate  that  this  archipelago  before  the  ioe-age  (in  the 
time  of  the  stone-river  formation)  was  elevated  at  least  30  to  50  feet 
above  its  present  position,  while  on  the  other  side  raised  beaohee 
(terraces  and  shingle-covered  plains)  prove  that  these  islands  in  a 
post-glacial  period  have  been  submerged  at  least  210  feet  below  the 
present  sea-level. 

II.  Tratdinijs  on  the  Bnnis  between  tkr  Falkland  Mamh  and  Tierra  del 
Fiicijo. — On  the  passage  between  the  Falkland  islands  and  Tierra  del 
Fuego,  September  11-15,  five  trawlings  were  made  on  the  coast  banks 
and  the  Burdwood  bank,  the  fauna  of  which  was  hitherto  very  little 
known  (south  of  West  Falkland,  100  fathoms  ;  the  Burdwood  bank,  80 
fathoms;  three  trawlings;  eastern  entrance  of  Beagle  ohannel,  50 
fathoms).  These  trawlinga  yielded  an  extraordinary  rich  result,  in 
which  were   to  be  Dbser\ad   hydroids  with  large  luxurioas    colonies. 
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belonging  to  several  speoies  ;  corftla,  ophiurids,  asteroids,  etc.,  with  the 
tnoit  beantifal  forma  and  colours.  The  moat  valuable  find,  acoord- 
to  the  report  of  the  KOologUt,  Mr,  K.  A.  Anderssoa,  are  some 
aiee  of  that  very  remarkable  hphalodieciti,  diaooveied  in  1876  by  the 
lalleoger  Expedition  in  the  Strait  of  Magellan,  bat  never  found  after- 
ipsrds.  Onoe  before  l/phalodiai'us  had  been  found  by  our  expedition,  viz, 
on  January  16,  1!)02,  at  Cape  Seymonr  (lat.  64°  21'  S.,  long.  5ii^  46'  W.). 
at  a  depth  of  80  fathoms, 

III,  Tierra  del  Fuego. — ^Here  our  expedition  has  been  working,  first  in 
the  month  of  March,  1902,  before  the  departure  for  South  Georgia, 
then  since  September  15,  the  investigations  being  not  yet  ooncladed. 
If  an  ezcarsion  to  Lsgo  Fagnano,  in  the  interior  of  Tierra  del  Fuego,  ia 
t  of  consideration,  all  our  operations  have  been  limited  to  the 
channel.  There  may  be  mentioned  a  visit  to  the  small  isolated 
i-oaoorrence  of  the  Tertiary  formation  in  Slogget  bay  (eaatern  entrance 
of  the  Beagle  channel).  The  Tertiary  beds  here  rest  upon  disintegrated 
rooks  belonging  to  the  f'ordillera  series.  The  deposits  of  the  ice-age, 
hitherto  unknown  from  the  south-eastern  part  of  Tierra  del  Fuego, 
have  been  observed  in  Slogget  bay,  at  the  eastern  end  of  Lago  Fagoano, 
in  ariver-valleyat  the  north  side  of  the  Oordillera  and  in  the  neighbour- 
hood of  Flarberton  harbour.  In  all  these  places  there  occur,  in  conneo- 
t>Ou  with  the  moraine  stratified  eeilimenta,  coarse  gravel  and  sand  of 
considerable  thickness,  and  evidently  of  fluvio-glaoial  origin. 

Very  instructive  was  the  splendid  section  in  the  120-feefc-high 
f^xmrauca  on  the  west  side  of  Gable  island  in  Beagle  channel.  The  lower 
P^jt  of  the  section  consists  of  stratified  aediments.  coarse  gravel  with 
•*K^eTcalationB  of  beds  of  sand,  the  whole  presenting  fine  discordances, 
'^^Kk  these  stratified  sediments,  the  largest  visible  thickness  of  which  was 
''^■ind  to  be  75  feet,  there  rests  a  mass  of  typical  moraine  clay,  without 
***  J  sign  of  stratification.  The  largest  thiokne.ss  of  the  moraine  observed 
^«S  45  feet.  In  this  moraine  clay  were  found  some  fragments  of  fossils 
(■XkUBsels  and  balaoids).  This  find  indicates  that  the  ice-stream  which 
***=e  filled  up  Beagle  channel  haa  mixed  in  with  its  moraine  dibrii  of 
''^^rtiary  orQaartemary  (pre-  or  interglaoial)  marine  beds,  that  is,  aedi- 
"^i^nts  which  are  not  yet  known  from  this  region. 

The  botanical  investigations  have  yielded  considerable  collections  of 
**orine  algK,  As  regards  the  land  flora,  the  higher  mountain  regions 
':^'«^iocialIy  have  given  a  good  result.  Zoological  trawlings  have  been 
^"*«de  in  the  Beagle  channel  in  fifteen  localities,  and  in  depths  from  120 
''^thorns  to  the  littoral  zone.  Two  of  the  largest  lakes  of  Tierra  del 
^'oego,  Lago  Rosa  (Arigami )  at  Lapataia  bay,  and  Lago  Fagnano  in  the 
**»lerior,  have  been  made  the  objects  of  zoological  investigations.  Two 
'^f  the  members  of  the  expedition,  Messrs.  K.  A,  Anderssou  and  Skotta- 
*^*erg,  visited  Lago  Rosa  on  October  8  to  1.^,  made  collections  of  the  fauna 
*t»d  vegetation  of  the  lake,  and  sounded  very  considerable  depths  down 
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to  45  fathoms.  The  exoorsion  to  Lago  Fagnano  started  from  Harberton 
on  the  Beagle  ohannel,  and  went  through  a  pass  in  the  Oordillera.  In 
this  region  three  young  pioneers, Messrs.  Bridges,  sons  of  the  well-known 
English  missionary,  have,  with  a  subvention  from  the  Argentine  Govern- 
ment, out  a  horse-track  through  the  forests.  In  this  road  I  brought 
with  the  assistance  of  Ona  Indians,  a  canvas  boat  to  Lago  Fagnano, 
and  made  from  it  zoological  collections  in  the  eastern  part  of  the  lake. 

Since  the  Antarctic  has  in  XTshuaia  been  completely  fitted  out,  we 
leave  for  the  south  early  in  November.  At  first  we  intend  to  make 
cartographical,  geological,  and  biological  investigations  at  the  South 
Shetland  islands  and  in  Orleans  inlet.  About  December  10  we  expect 
to  arrive  at  the  winter  station  of  the  expedition  on  Snow  hill.  The 
second  part  of  the  summer  voyage  will  be  arranged  by  the  leader  of  the 
expedition,  Dr.  Nordenskjojd. 

Onr  expedition  has  received  most  valuable  support  firom  the  Argen- 
tine Oovemment.  Twice  we  have  received  in  Ushuaia  free  of  expense 
a  supply  of  coal,  and  now,  moreover,  a  considerable  quantity  of  reserve 
provisions.  This  generosity  has  made  us  deeply  indebted  to  a  nation 
which  has  also  directly  taken  part  in  the  great  antarctic  scientifio 
co-operation  by  erecting  a  station  on  Staaten  island,  and  by  sending  an 
officer  of  its  navy  to  winter  with  Dr.  NordenskjSld. 

Harberton,  Tiorra  del  Faego,  October  31, 1902. 


MAJOR  DELME  RADCLIFFE'S  MAP  OF  THE  NILE  PROVINCE 

OF  THE  UGANDA  PROTECTORATE.* 

Note  by  Sir  HARRY  JOHNSTON,  G.CM.G.,  K.C.B. 

That  portion  of  the  Uganda  Froteotorate  whioh  is  styled  the  Nile 
Province  has  never,  nntil  quite  recently,  reoeived  anything  like  a 
systematio  sarrey.  None  of  the  work  done  under  Sir  Samuel  Baker^ 
Gordon  Pasha,  or  Emin  Pasha  was  of  an  accurate  nature.  The  late 
Colonel  Vandelenr  laid  the  foundations  of  something  approaohing 
systematic  geography  in  Uganda  and  Unyoro,  but  the  Nile  Provinoe 
in  1895  was  far  too  unsettled  and  distant  for  Colonel  Yandeleur  to 
extend  his  work  in  that  direction.  The  expedition  under  Colonel  J.  B. 
L.  Macdonald,  which  did  so  much  to  increase  our  knowledge  of  this 
protectorate,  confined  its  work  to  the  regions  east  of  the  Nile  Provinoe, 
so  that  when  the  writer  of  these  lines  came  on  the  scene  as  Special 
Commissioner  in  1899  he  found  the  greatest  difficulty  in  shaping  any 
military  or  civil  policy  north  of  the  Victoria  Nile,  or  determining  what 
steps  should  be  taken  to  finally  extinguish  the  mutiny  of  the  Sudanese 


*  Map,  p.  220. 
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sQldien  (who  had  letreltted  north  from  Foweira),  heoause  no  positive 
infonnation  existed  regarding  the  geography  of  the  country — the  exist- 
enoe  and  oonrae  of  its  rivers,  or  the  height  and   disposition  of  its 
moontaios.     He  therefore  asked  Major  C.  Delm6  Eadoliffe,  who  had 
leoently  been  made  both  senior  military  officer  and  civil  administrator 
of  the  Nile  Province,  to  commence  a  systematic  survey  with  snch 
imtraments  as  were  available.    The  work    done    by  Major   Delm6 
Kadoliffe  is  shown  by  the  accompanying   map.      It    is   a    valnable 
addition  to  onr  knowledge  of  the  definite  geography  of  the  Uganda 
Protectorate.    For  the  first  time  the  middle  course  of  the  river  Acha 
(Airoa)  is  laid  down.     The  river  Eokolle,  which  enters  th^  Victoria 
Nile  a  little  distance  above  Foweira,  is  also  mapped.     A  great  deal  of 
•oonrate  information  has  been  added  to  onr  knowledge  of  the  rivers 
Ajnge  and  ITnyame,  which  enter  the  Nile  in  nearly  parallel  courses  at 
tbe  commencement  of  the  Dufile  rapids.     For  the  first  time  also  in  the 
lifltory  of  Nile  discovery,  tbe  White  Nile  is  accurately  figured  from  its 
axit  from  Lake  Albert  to  Dufile,  and  it  is  important  to  observe  what 
Kajor  Radcliffe  brings  out  so  well  on  his  map — how  lacustrine  is  this 
lection  of  the  river.     In  the  history  of  Nile  exploration  it  is  interesting 
to  remark  how  long  this  piece  of  the  Nile  has  remained  unmapped — 
samely,  from  Dufile  on  the  north  to  Lake  Albert  on  the  south.     All 
tbe  earlier  explorers  generally  quitted  the  Nile  at  Gbndokoro,  or  some- 
where between  Gondokoro  and  Dufile,  and  strack  right  across  country 
through  the  lands  of  the  Madi  Acholi  and  Lango  till  they  reached  the 
Victoria  Nile.     Subsequently  the  navigable  nature  of  the  Nile  between 
Dnfile  and  Lake  Albert  was  realized,  but  apparently  no  one  took  the 
trouble  to  map  it  with  any  approach  to  accuracy. 

Major  Delm6  Radclifie  founded  the  Government  station  of  Nimule, 

which  is  now  the  military  headquarters  of  the  Nile  Province.     He  has 

also  done  a  great  deal  to  transcribe  accurately  the  correct  native  names 

of  places,  mountains,  and  rivers.     He  has  been  obliged  to  retain  in 

some  cases  the  old  incorrect  form  which  use  and  custom  have  sane- 

tioDed.     In  most  of  these  instances  this  incorrectness  is  due  to  the 

Arab  pronunciation,  which  has  turned  all  the  p's  into  /'s.     A  very 

emrious  feature  about  the  northern  Bantu  languages  in  the  Uganda 

Protectorate  is  their  strong  dislike  to  the  consonant  p,  wbich,  indeed, 

Karoely  exists  in  indigenous  words.     On  the  other  hand,  the  Nilotic 

languages  which  border  on  the  Bantu  have  no  objection  to  this  con- 

Kxnant.    It  would  seem,  however,  as  though  the  Bantu  dislike  to  the  p 

is  a  recent  feature,  and  that  we  may  trace  in  parts  of  the  Nile  Province 

which  Major  Delm6  Eadcliffe  has  surveyed  traces  of  old  Bantu  place 

and  tribal  names  long  since  overlaid  by  M  ilotio  forms  of  speech.    Among 

these  place-names  the  locative  pa-  prefix  of  the  original  Bantu  tongue 

18  frequently  met  with.     Major  Delm6  Badclifie  has  pointed  out  to  the 

writer  of  these  few  lines  that  the  proper  pronunciation  of  Foweira  is 
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Fawera ;  of  Fajao,  Pajao  ;  of  Fatiko,  Patiko ;  and  bo  forth.  No  doubt  the 
Bantu  speech  oroBsed  tbi*  Nile  Province  at  some  remote  period,  and  left 
behind  it  the  locative  j>a-  prefix  in  connection  with  many  place-names. 


BARTHOLOMEW'S  SURVEY  ATLAS  OF  ENGLAND  AND 
WALES.' 

The  Ordnance  Survey  maps,  owing  to  their  great  aocuraoy,  amount  of 
detailed  information,  and  general  excellence,  must  naturally  form  the 
hftBiB  of  any  work  dealing  with  the  topographical  features  of  the  British 
Isles ;  but  the  large  number  of  aheeta  required  to  represent  any  coosldeT- 
able  area  render  them  to  a  great  extent  inaccessible  for  general  reference 
to  many  persona,  and  unsuited  for  the  study  of  any  czteusive  distriot  as 
a  whole.  It  is  therefore  moat  important  that  carefully  executed  reduc- 
tions should  be  published,  and  this  work  for  some  yearw  past  Mr.  J.  G. 
Bartholomew  has  been  engaged  upon,  with  most  satisfactory  re§nItB, 
his  maps  on  the  scale  of  2  milea  to  an  inch  having  deservedly  obtained 
a  very  high  reputation. 

The  publication  of  his  admirable  atlas  of  Scotland  seven  years  ago 
gave  rise  to  a  very  general  desire  for  one  of  a  similar  character  of  Eng- 
land and  Wales,  and  it  was  arranged  that  such  a  work  should  be  taken 
in  hand  as  soon  as  possible.  Being  assured  of  the  advisability  of  such  an 
undertaking,  after  consultation  with  Mr,  Bartholomew  and  inspecting 
specimens  of  his  cartographical  productions,  the  Council  of  this  Society 
consented'  to  allow  the  atlas  to  be  published  under  its  auspioes,  and 
judging  from  the  excellency  of  the  maps  contained  in  this  first  part, 
which  has  just  appeared,  there  is  every  reason  to  believe  that  the  work 
will  be  quite  equal  to  expectations,  and  that  the  confidence  of  the 
Society  will  be  fully  jastiGed. 

As  in  the  case  of  the  atlas  of  Scotland,  the  greater  part  of  the 
present  work  conaiate  of  a  series  of  sheets,  numbering  sixty-seven  alto- 
gether, reduced  by  permiBsicm  from  the  new  Ordnance  Survey  maps  to 
the  scale  of  2  miles  to  an  inch.  In  addition  to  showing  towns, 
villages,  roads,  railways,  and  other  information  of  a  general  character, 
which  has  been  judiciously  selected,  the  special  feature  of  the  sheets  is 
the  admirable  manner  in  which  the  relief  of  the  land  is  indicated  by 
a  combination  of  contour  lines  and  tinting.  Those  already  acquainted 
with  Mr.  Bartholomew's  reduced  Ordnance  Survey  maps,  and  have  had 


*  The  Surrey  Atlas  of  Englaad  and  Wales.  A  Beriea  of  Eigbtf-foar  Plntea  at 
Mnps  und  PlanB,  with  DestTiptivo  Text,  illuBlrating  the  Topography,  Plijsiography, 
Geology,  Climale,  and  the  Politicnl  and  CamrooroinJ  Features  of  [he  Country.  De- 
ngnod  by  and  propsred  under  the  ilireotion  of  J.  G.  Bartholomew,  f.h.s.r.,  f,r.(}.s.  John 
Bartholomew  &  Co.,  The  Geographical  Institute,  Edinburgh.  Under  tlio  patronag<> 
ofthc  Eoynl  Ocogmphioal  Sooioty.    1903, 
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occasion  to  ase  them  practically,  will  be  in  a  position  to  judge  of  their 
remarkable  cleamefls,  the  care  taken  in  the  selection  of  the  tints,  their 
Accurate  registration,  and  general  merits ;  and  to  state  that  the  sheetir 
in  the  present  atlas  are  up  to  the  standard  of  those  previously  published 
is  in  itself  sofficient  recommendation.     The  number  of  the  contours  and 
tints  employed  upon  each  sheet  must,  of  course,  depend  upon  the  topo- 
graphy of  the  district  represented,  but  upon  those  contained  in  the 
jzresent  part  there  are  from  sixteen  to  eighteen,  ranging  from  sea-level 
to  altitudes  exceeding  3500  feet.     The  low-lying  lands  from  sea-level  to 
iOO  feet  are  shown  in  four  tints  of  green,  and  after  that  shades  of  burnt 
sieniia  are  employed,  with  a  general  effect  that  is  on  the  whole  most 
satisfactory.     A  great  deal  can  be  learnt  from  a  careful  study  of  these 
maps,  not  merely  concerning  the  physical  features  of  the  country  itself, 
hat  in  connection  with  the  influence  of  these  upon  the  location  of  towns, 
and  the  distribution  and  industrial  and  commercial  development  of  the 
population.     Preceding  these  large-scale  detailed  sheets,  the  atlas  will 
contain  eleven  maps  of  a  general  and  physical  character,  exhibiting  the 
bathy-orographical  features  of  England  and  Wales,  the  geology,  the  dis- 
tribution of  vegetation  and  agriculture,  meteorology,  railways,  density 
of  population,  parliamentary  and  ecclesiastical   divisions,  as  well  as 
others  devoted  to  the  commerce  and  industry  of  the  country.     Many  of 
these  will  be  extremely  interesting  and  especially  important,  inasmuch 
as  they  have  been  prepared  from  the  latest  available  sources  of  iuforma- 
tion,  whilst  the  fact  that  those  dealing*  with  the  orography,  geology,  and 
meteorology,  together  with  the  text  accompanying   them,  have   been 
revised  by  Sir  Archibald   Geikie,  Dr.  Alexander  Buchan,  and   other 
specialists,  is  sufficient  guarantee  of  their  trustworthy  nature.     The 
population,  agricultural,  industrial,  and  other  statistical  maps  and  text 
have  been  compiled  from  the  census  of  1901.     The  last  six  sheets  in  the 
atlas  will  consist  of  the  following  plans :  No.  79,  London  ;  80,  County  of 
London;  81,  Liverpool  and  Manchester;  82,  Newcastle,  IIull,  Bradford, 
ind  Leeds ;  83,  Sheffield,  Nottingham,  Birmingham,  and  Leicester  ;  84, 
Bristol,  Portsmouth,  Plymouth,  and  Brighton ;  and  in  order  to  ensure 
aoouracy,  each  of  these  has  been  submitted  to  local  surveyors  and  others 
for  careful  revision.     After  these  plans  will   follow   descriptive  and 
statistical  text 

It  is  the  intention  of  the  publishers  to  issue  the  whole  work  in 
twenty-one  monthly  parts,  at  28.  Qd.  each,  or  £2  128,  dd.  for  the  com- 
plete atlas.  The  first  part,  which  has  just  appeared,  contains  the  title, 
preface,  list  of  plates,  after  which  follow  three  sections  of  the  2-miles-to- 
an-inch  map,  containing  YI.  Carlisle  and  Keswick,  VII.  Barrow  and 
Windermere,  XV.  Anglesey  and  Conway,  and  a  plan  of  the  County  of 
London,  showing  boroughs. 

There  can  be  no  doubt  that  this  atlas  will  meet  a  long- felt  want, 
and  be  greatly  appreciated  by  many. 


THE   VOLCANIC   ERUPTIONS   AND   EARTHQUAKES. 

DuRiRO  tbe  last  two  months  a  largo  amount  of  additional  information  has  been 
received  both  nith  regard  to  rolcanio  and  eeismic  occurrences  already  reported,  and 
to  more  recent  disturbanceB.  Continuing  its  investigations  in  Martinique,  the  com- 
raisBioD  beaded  by  M.  Lacroii  reportB  that  a  ne«  cone,  higher  than  tbe  former 
summit  of  tbe  mountain,  bad  formed  in  tbe  crater  of  Mont  Pt'l^e,  and  that  in  con- 
sequence of  the  undermining  and  Bhatteriag  of  tbia  cone,  quantities  of  bot  volcanic 
material  bad  Sited  tbe  upper  valley  of  the  Riviere  Blanche,  entirely  blocking  it. 
Despatches  from  tbe  governor  of  the  Windward  islands  stated  that  tbe  eruption  of 
the  St.  Vincent  SoufrlSre  on  October  15  and  IG  had  iacraaaad  the  area  of  devaatR- 
tioD.  No  part  of  the  island  was  really  safe,  and  tbe  question  of  abandoning  it 
altogether  had  to  be  aeriouxly  consiilered. 

According  to  Mr.  J.  P.  Quioton,  who  ascended  the  SoufriSro  with  a  party  on 
October  2S,  the  chief  activity  was  in  tbe  old  crater,  which  was  discharging  stonea 
and  ashes,  with  volumes  of  steam,  but  no  lava ;  tbe  crater  had  increased  in  width 
and  become  more  funnel-shaped,  and  the  steam  was  iBsuing  from  a  fissure  in  Ita 
southern  wall.  Both  Mont  Fel^  and  La  Saufri^re  tvers  in  violeat  eruption  on 
November  2lS.  Mont  Prl^e  was  again  active  during  the  first  we«k  in  Decemher.  A 
fresh  eruption  of  La  Soufri^re  occurred  on  December  18,  and  on  December  27  Mont 
PeleB  ODce  more  broke  out,  ejecting  dense  Totunies  of  smote  and  quantities  of  dant. 

Further  details  about  tbe  Kiisbgar  earthquake  of  August  22,  publifhed  in  the 
Slandard,  quoting  from  tbe  Turkestan  Grvsetle,  state  that  the  town  of  Nijni-Artish 
was  destroyed,  eogulfed  in  immense  tisanros,  and  1700  lives  were  loBt.  Six  hundred 
persons  were  killed  at  Knshgar,  and  tbe  village  of  Besh-Eerim,  with  its  entire 
population  of  about  six  hundred,  was  ivnnihilated. 

That  the  eruptions  in  Guatemala  were  on  au  enormous  scale  appears  from  infor- 
mation publiahed  by  a  correspondent  iti  the  Times.  We  quote  from  Nature  ot 
December  11 :  "On  October  24,  at  about  5  p.m.,  a  violent  eruption  took  plaoo  in 
the  ravine  w)iich  divides  the  volcano  of  Santa  MaTJa  from  that  of  the  Siete  Orejas. 
At  5  a.m.  on  October  25  subdued  noises  were  heard,  emanating  apparently  from 
the  direction  of  Quezaitenaogo.  Later  on  the  detonations  grew  louder.  At  0  p.m. 
the  eruption  reached  its  climax.  For  about  an  hour  the  detonations  had  ceased, 
when,  by  a  terrific  outburst,  the  whole  of  the  capital  was  thrown  into  a  jianic,  and 
everylwdy  rushed  out  into  the  streets,  Tbia  osnoonade  lasted  for  ten  minutes, 
during  which  time  the  strongest-built  houses  shook  violently.  At  intervale  the 
detonations  continued  through  the  nicht,  and  in  a  less  degree  arterwards.  The 
esplosions  were  heard  in  the  south  of  Nicaragua,  and  a  telegram  was  rei^eived  &om 
San  Salvador,  stating  that  the  inhabitants  had  rushed  into  the  slreeta  in  terror  on 
hearing  the  noise.  Quezaltenango  was  thirty-six  hours  in  total  darkness,  during 
which  time  a  heavy  rain  of  ashes  and  sand  bad  been  falling.  The  manager  of  the 
Saleinas  estate,  which  lies  just  above  the  scene  of  the  eruption,  says  that  at  about 
6  o'clock  on  October  24  they  were  alarmed  by  a  series  of  earthquakes  of  a  throb- 
bing nature,  which  appeared  to  come  from  belon  them.  Almost  Bimultaneoualy 
a  cloud  of  steam  was  seen  to  issue  from  the  raviue  already  mentioned,  about 
a  le^ue  away.  Soon  after,  ashes  and  sand,  accompanied  by  small  stones,  com- 
menoed  falling,  and  two  hnan  later  the  odour  of  sulphur  and  gases  was  so  great 
that  he  could  bold  out  no  longer,  and  he  left  on  foot  for  Retalhnleu,  a  distance  of 
some  30  miles.  Reports  from  the  other  planters  confirm  the  fesr  that  the  whole 
of  the  Costa  Cuca,  probably  the  richest  coffee  zone  in  the  country,  is  totally  mined." 

Amongst  the  more  recent  occurrences  ore  the  following.    During  November  it 
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vu  reported  from  Hawaii  that  the  YolcaDO  of  Kilanea  was  more  active  than  it  had 

Akd  for  twen^  years.    The  Yolcano  on  the  islaod  of  Savaii,  Samoa,  was  stated  to 

he  in  Tiolent  eruption.    Explosive  eruptions,  with  ejection  of  stones  and  dust,  as 

iwell  as  flow  of  kva,  occurred  at  Stromholi  ahout  Novemher  16.    Strong  earth- 

^umkea  were  felt  in  Algeria  on  November  17  and  20. 

On  December  16,  at  9.30  a.m.,  the  town  of  Andijan,  in  the  province  of  Ferghana, 

^oasiaii  Central  Aria,  was  entirely  destroyed  by  an  earthquake.    It  is  estimated 

tiiWLt  at  that  time  nearly  16,000  houses  were  destroyed  and  5000  persons  killed. 

On  December  23  it  was  reported  that  the  shocks  continued  with  increasing  violence, 

^e  disturbed  area  extending  over  about  90  equare  miles.    A  specially  violent 

i^iQck  was  felt  at  10  p.m.  on  December  27.    A  later  report  on  December  28 

^teted  that  the  earthquake  of  December  16  affected  about  650  square  miles; 

ti»  epicentrum,  about  4  miles  to  the  south  of  Audijan,  was  indicated  by  a 

rent  in  the  earth,  from  which  sand,  water,  snd  mud  were  being  thrown  up. 

The  statical  wave  was  about  28  inches  high,  and  took  a  northerly  direction. 

The  area  of  greatest  destruction  formed  a  sector,  with  a  radius  of  about  17  miles, 

to  the  south  of  the  town.* 

On  December  28,  at  8  p.m.,  a  severe  shock  of  earthquake  was  experienced  at 
Sjiacuse. 

llie  fact  that  the  earthquakes  at  Schemakha,  Eashgar,  and  Andijan  have 

oeeorred  along  a  theoretical  line  of  weakness  in  the  Earth's  crust  lends  additional 

interest  to  their  correlation.    It  is  conjectured  that  this  line  sweeps  along  the 

Guicasus  and  crosses  the  Caspian  in  an  arc,  which,  instead  of  continuing  its  course, 

if  disturbed  by  a  sigmoid  flexure,  so  that  a  long  flattened  f\^  occurs  with  its 

besd  near  the  node  of  mountains  between  Easbgar  and  Andijan,  and  its  tail  con- 

tioued  in  a  long  circular  sweep  up  through  the  Caucasus.    This  node  exists  also  at 

the  point  where  the  arc  would,  if  undisturbed  by  the  flexure,  intersect  another  arc 

which  sweeps  downwards  towards  the  Himalayas  round  the  Tarim  basin  and  Tibet. 

The  depression  south  of  the  Caucasus,  on  the  edge  of  which  the  earthquakes 

occurred  which  ruined  Schemakha,  may  be  compared  with  the  triangular  depression 

of  north  Ferghana,  where  Andijan  was  destroyed ;  and  Kashgar  again  stands  at 

the  edge  of  the  Tarim  basin,  so  that  all  three  places  stand  on  the  foothills  of 

folded  mountains  that  border  three  depressions. 

Nctture  of  January  8  reports  that  "  a  few  days  previous  to  the  dreadful  event 
in  Andijan  a  series  of  slight  earthquake  shocks  was  felt  at  Schemakha,  the  site  of 
the  disaster  in  February  last."  So  that  it  appears  more  and  more  evident  that 
during  the  past  year  we  have  passed  through  a  period  of  adjustment  iu  the  Earth's 
erost  with  world-wide,  earth-shaking  results,  and  these  adjustments,  as  in  South 
Australia  at  the  western  border  of  the  Flinders  range  above  the  depression  of  the 
eentral  plain,  are  at  the  edges  of  folds  where  previous  faulting  indicates  local  weak- 
l  DflHes,  and  that  these  cracks  have  long  radial  extensions  such  as  are  seen  upon  the 
^  nr&oe  of  the  moon.  The  severity  of  the  results  of  these  adjustments  along  the 
Schemakha-Andijan  line  points  to  a  long-continued  strain  which,  once  relieved  at 
I  point,  spread  onwards  (like  a  crack  in  very  cold  ice  that  rings  across  a  pond),  and 


^  We  are  informed  by  Prof.  Milne  that  the  Andijan  earthquake  of  the  16th,  as 
recorded  at  Shide,  Isle  of  Wight,  was  not  very  large,  but  as  it  had  to  travel  50°  (.5550 
kilometres)  to  get  there,  it  was  undoubtedly  severe  at  its  origin.  It  was  of  the  world- 
fbaking  type;  the  preliminary  tremors  which  passed  through  the  world  reached 
Shide  at  5^  25*6™  a.m.,  and  as  they  took  ten  minutes  to  travel  they  started  at  5^  15*6™ 
G.M.T.  If  Andijan  is  4»»  49-9°»  to  the  east,  the  local  time  would  be  lO^  S^"*.  About 
fiily  minutes  later  there  was  a  second  but  smaller  disturbance. 
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produced  Bimilar  fiwiirei,  with  eruptioi 
wbere  tlie  orack  began,  a  totally  new 
igneous  rock  was  previously  unfcnowD. 


i  of  stones  and  mud,  and  at  Sohemahha, 
md  unexpected  extension  of  lava,  where 


CAPTAIN    FERRANDrS   JOURNEY    FROM   LUGH    TO   BRAVA, 
SOMALILAND. 

GiPTAtH  Uoo  Fbrrajidi  was  Italian  resident  at  Lugti,  on  the  Qaaana  (Jub)  river, 
tcom  1805  till  1897,  when  he  returned  to  the  coast  at  Brava,  accompanied  by  Dr, 
Alkinwjn  of  Lord  Delamere's  oi])edition.  His  narrative  of  this  journey  baa  lately 
been  publiahed  in  pimphlet  form,  under  the  auspices  of  the  Socielfk  di  Esplora- 
zione  Comnierciale  di  MilaDo.  Leaving  Lugh  ou  April  3,  be  reached  Brava  on 
th«  22Dd,  having  covered  a  distance  of  220  miles  in  108  hours  of  actual  march. 
His  ronte  in  the  earlier  part  of  his  journey  lay  chiefly  over  the  same  red  soil  as  wot 
traversed  during  Bittogo'a  last  expedition  (see  Jotirnal,  vol.  viii,  p,  516),  on  which 
tree*  grow  freely,  while  the  dark  soil  produces  more  herlwge.  The  latter,  the 
ard  mado,  covers  the  territory  known  as  Bsidos,  while  the  anl  goditt  lies  to  Ui6 
north,  in  Molimat  and  Saraman,  and  yields  much  larger  and  better  grain  (ilhuTrn) 
than  the  dark  rartb.  The  buah  was  in  some  places  so  thick  that  a  path  had  to  be 
out  with  the  ase,  while  in  others  the  arboreal  vegetation  was  scarce,  especially  in 
the  Ofacl-ghel,  a  plain  jmssed  shortly  before  reaching  Ihe  Sheheli,  which  after  rain  is 
covered  with  a  carpet  of  luxuriant  dark  green  grase.  No  perennial  stream  was  met 
with,  and  aometimes  there  were  no  permanent  water-holes  for  long  distances  ^30  or 
40  miles) ;  but,  aa  several  heavy  storma  occurred,  the  caravan  never  suffered  from 
want  of  water.  The  wells  of  Qoiidut  are  probably  supplied  by  inBltration  from  the 
hills  that  bound  the  valley  of  the  Jub.  Supplies  were  also  obtained  from  pools 
and  from  holes  in  dry  watercourses.  Of  theEO  the  most  considerable  ia  one  that 
nearly  surronnda  Uatagoi,  which,  descending  from  the  neighbourhood  of  Mount 
Egerta  and  running  south-south-west,  probably  ends  in  swamps  north  of  the 
marahes  where  the  Shebeli  loRCS  itself.  It  was  full  of  water  when  Ferrandi  passed. 
From  Derasalle  two  routes  branch  off  to  Sablalle,  one  past  Hcl  Giri  (the  well  of  the 
giraffe),  wliere  there  are  funnel-shaped  holes  in  the  sand  more  than  20  feet  deep, 
surrounded  by  ditm  palms,  and  the  other  in  a  more  southerly  direction,  which 
Captain  Ferrandi  chose,  because  it  would  give  bim  an  opportunity  of  crossing  the 
AVebi  Sheheli  either  at  Sablalle  or  at  Kumia.  At  the  latter  place  the  passage  of 
the  river  is  easier  at  high  water,  for  then  tbe  Shebeli  at  Sablnlle  sends  many 
branches  far  into  the  adjoining  lands.  However,  the  latter  passage  was  found  to 
be  feasible,  and  the  party  crossed  by  means  of  a  boat  kept  by  a  Tuni  of  Brava 
without  suffering  any  loss,  though  most  of  the  caravans  passing  the  river  pay  toll 
to  the  numerous  crocodiles  that  infest  it.  The  water  is  at  least  10  feet  deep. 
Between  Sablalle  and  Brava  lies  the  Webi  Qof  (dry),  a  branch  of  the  Shebeli  said 
to  have  [)eeQ  cut  off  by  tbe  Biemal,  who  are  at  feud  with  tbe  Tani,  hut  probably 
the  mouth  of  tbe  channel  was  closed  chiefly  by  silting  up.  It  would  he  eaay  to 
readmit  the  water  into  this  bed.  Animiils  of  all  kinds  frequent  the  wells  and  pools 
on  the  route,  and  also  falcons,  crowSj  guinea-fowl,  ibis,  and  partridges.  Several 
dwarf  antelopes  (^Madoqiia  Sioaynti)  were  shot,  and  water-buck  were  seen  near 
the  Sbebeli.  Snakes  were  extremely  plentiful,  and  of  one  hundred  sjiacimeoa 
taken  all  but  about  fifteen  were  poisonous.  A  gad-fly,  called  by  the  natives  hat, 
W4iB  extremely  troublesome  in  tbe  grass  lands ;  while  the  ghindi,  the  tsetse  of  this 
region,  frequents  tbe  coppices  of  dum  palms  along  tbe  river.    The  bite  of  the  bai 
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is  Tery  noxiow,  and  eren  feital  to  animalB,  and  therefore  the  camels  of  the  Doi,  the 
region  two  days'  journey  from  the  Shebeli  into  the  interior,  are  driven  in  the  dry 
Mason  to  the  Sahel,  the  ooastal  zone.  The  people  of  the  Sahel  often  purchase 
camels  from  the  Doi  district,  for  they  are  fine,  strong,  and  fat  These  animals,  when 
they  see  run  in  the  interior,  frequently  make  off  in  that  direction,  swimming  the 
Shebeli,  though  usually  shy  of  water,  to  browse  on  the  young  shoots  of  the  acacias 
and  mimosas  so  abundant  in  the  DoT. 

The  country  towards  the  Jub  is  occupied  by  the  Rahanwin,  a  tribe  of  mixed 
origin.     The  Dabarre,  now  forming  a  section  of  the  Rahanwin,  and  settled  between 
Dechie  and  Matagoi,  claim  to  be  of  purer  Somali  blood,  and  certainly  the  coarser 
type  with  tufted  hair,  which  among  the  Rahanwin  indicates  an  intermixture  with 
Swaheli  or  other  imported  slaves,  is  not  seen  among  them.    The  Jidu,  dwelling 
between  Kinnia  and  Matagoi,  claim  an  Arab  descent,  pointing  out  the  resemblance 
in  sound  between  Jidu  and  Jeddah.    Their  language  certainly  differs  both  from 
tlie  Somali  snd  Rahanwin.    They  are  a  pastoral  people,  and  did  not  cultivate  the 
■oil  at  all  before  the  murrain  in  1888  or  1889,  which  nearly  annihilated  their  herds. 
Formerly  they  were  the  richest  Somali  in  the  country,  and  now  their  fine  cattle 
find  a  ready  sale  at  Brava,  and  their  butter  (ghee)  is  exported  to  Zanzibar.    The 
Sahanwin  and  Dabarre  cultivate  white  dhurra  principally,  and  also  white  Turkish 
wheat  and  a  little  cotton.    The  last  crop  is  fast  disappearing  in  consequence  of  the 
introdcction  of  manufactured  cloth  from  the  coast.    Dhurra  is  sown  about  neirus, 
the  Somali  New  Tear's  Day,  which  always  occurs  in  the  middle  of  August,  for  the 
Somali  year  is  ten  days  longer  than  that  of  the  Mohammedan  calendar  (364  or  855 
days},  and  the  roots,  if  left  in  the  ground,  produce  a  second  crop.    When  the  roots 
are  grubbed  up,  a  second  sowing  is  made  in  the  guh,  the  season  before  the  south- 
monsoon  sets  in.    The  ears  are  cut  off  and  stored  in  silos,  where  they  keep 
for  years.     Field  work  is  performed  by  slaves,  for  Somalis  are  averse  to 
agricultural  labour.    Many  of  the  farming  settlements  are  supplied  with  drinking- 
water  by  reservoirs  (nar),  generally  constructed  by  damming  up  a  natural  hollow. 
Artificial  irrigation  is  practised  only  in  the  neighbourhood  of  the  Sbebeli. 
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Hydbography  of  Northern  Germany. 

*Weier  und  Ems,  ihre  Stromgebiete  und  ilirc  wichtigstcn  Nebenfliisse.'  Im  Auftrago 
des  preuflsischen  Wasser-AusscIiUBscs  herau8gcgeb(»n  von  H.  Keller.  5  vols,  and 
Atlas.     1901.     Berlin :  Dietrich  Kuimer  (EruBt  Vohflen). 

Tbb  series  of  exhaustive  memoirs  prepared  by  the  Hydrographical  Committee 
of  the  Prussian  (Government  has  been  completed  by  the  publication  of  that  on  the 
Weser  and  Ems.  The  other  members  of  this  series  (Oder,  1896;  Elbe,  1898; 
Kernel,  Pregel,  and  Vistula,  1899)  have  been  noticed  in  the  Journal^  and  the  new 
▼olomes  present  few  novel  features.  We  must,  however,  remark  on  the  astonish- 
ing rapidity  with  which  the  enormous  labour  involved  in  their  compilation  has  been 
executed,  and  congratulate  the  committee  on  an  achievement  of  great  value  to  geo- 
gra]^ical  science,  as  well  as  to  engineering.  The  arrangement  of  the  present 
work,  as  in  the  others,  is  regional,  each  river-basin  being  treated  as  a  separate 
unit  Although  the  area  dealt  with  is  small,  only  9  per  cent,  of  the  German 
empire  lying  within  the  basins  of  the  Weser  and  Ems,  the  material  for  its  investi- 
gation is  more  abundant  than  in  the  ca^e  of  the  other  rivers,  and  hence  it  has 
been  posnble  to  go  into  greater  detail.    Vol.  i.  gives  a  general  description  of  the 
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reginn ;  a  hundrod  pages  are  devoted  to  its  climate,  and  niitaty  to  its  gaologj',  while  ' 
a  second  sectioD  deftU  with  the  rights  and  privileges  of  its  inhabitaDtB  with 
regard  to  tbe  rivers  and  their  waters.  Vol.  ij.  describes  the  sources  and  tributary 
etreains  (eiduding  the  Allar).  Vol.  iil,  gives  full  details  of  the  hydrography 
of  the  Wessr  from  Miiodeo  to  G«eGtemiiadr,  aod  vol.  iv.  deals  nilh  the  Aller 
and  the  Ems.  Vol,  v.  conaiata  wholly  of  atatiatios.  la  the  atlas,  which  containa 
thirty-fuur  sheets,  are  general  maps  (orographical,  meteorological,  aud  geoiogicat) 
on  a  scale  of  1  :  1,000,000,  large-scale  maps  of  the  river  courses  (l :  oP.OOO  and 
1 :  100,000),  and  longitudinal  and  transverse  sections. 

The  Vosgbs. 
'l.esHantea-Chaumes  des  Vosges.  Etude  do  Q^ographia  et  d'fiexmomie  historiques.' 
Tor  Fierru  BoytS,  Paris :  Bertter-Levrault  &  Co.  1903. 
'I'he  upper  portions  of  the  Vosges  are,  as  is  well  known,  oucupled  by  pasturagea  to 
which  tbe  berd^inen  of  the  neighbouring  districts  annually  take  their  cattle  during 
the  Buramer  months,  the  time  which  ie  not  actually  spent  in  tending  thetn  heiag 
devuted  to  the  making  of  the  cheeses  fur  which  the  district  is  bmous.  Dr.  Boy^'a 
volume  presents  an  interesting  study  of  these  pasturages  from  a  historical  and 
geographical  point  of  view,  his  coaclusions  being  based  on  &n  exhaustive  study  of 
tbe  literature  and  historical  documents  relating  to  the  region.  At  tbe  outset  he 
deals  with  the  derivation  of  the  word  chaume,  which  is  now  rarely  met  with  outside 
the  Vosges,  though  originally  it  had  a  more  extended  meanin;;,  and  does  not  seem 
to  have  been  used  with  reference  to  thia  district  until  the  fifteenth  century.  He 
rejects  the  idea  that  tbe  word  has  any  connection  with  the  Calvi  Monies  of  his- 
turianf,  and  derives  it  instead  from  the  Low  Latin  calina,  which  signified  "  waste 
ground."  In  thecountry  itself  tbe  word  baa  been  employed  with  varying  significa- 
tions ;  while  on  the  German  side,  other  terms,  such  as  FirsUn.  and  Wasen,  were 
employed  instead,  the  former  alluding  especially  to  the  elevated  nature  of  the 
pasturages,  while  the  latter  is  tbe  equivalent  of  gaxon,  "  turf."  From  tbe  point  of 
view  of  physical  geography,  tbe  most  inlereallng  section  is  that  which  discusses 
the  question  whether  the  higher  i>a,rta  of  tbe  Vosges  have  always  been  bare,  or 
whether  the  pasturages  have  been  due  to  the  action  of  maD.  Dr.  Boy6  coocludes, 
on  somewhat  doubtful  grounds,  perhaps,  that  the  Utter  is  the  case,  his  chief  argu- 
ments tieing  tbe  spread  of  the  trees  over  the  upper  grounds  during  times  of  war, 
when  the  pasturages  were  not  used,  and  the  assertion  which  baa  been  made  by 
ezpertE,  that  simitar  mountain  pastures  can  only  be  developed  where  wood  has 
once  been.  In  subsequent  chapters  he  traces  the  history  of  tbe  pasturages  from  their 
first-known  mention  in  jv.d.  0-18,  entering  into  details  respecting  the  long-standing 
questions  of  proprietorship,  and  describing  the  varying  fortunes  of  the  industry 
connected  with  them.  An  interesting  chapter  also  traces  the  gradual  exploration 
of  the  "  chaumea,"  in  which  botanists  like  Tabernaemontanus  and  Bauhin  took  a 
leading  part,  and  draws  attention  to  the  feelings  of  awe  inspired  by  these  upper 
regions,  as  by  those  of  moHt  mouDlain  ranges  in  earl;  days. 

ASIA. 

'Thi)  Uomu   Life  of  Bolaeo  Head-huntora.  iU  Festival*  and  Folk-lore.'     By  W.  H. 
Furaexa,  3td  M.D.     PLiladelphia ;  Lippiucott  Coy.     1902.     tfvo,  pp.   197.  SSpli, 

Price  ao.. 

It  is  not  every  traveller  who  can  enter  so  sympathetically  into  the  life  of  the 
people  ho  visits  as  dcea  Dr.  W.  H.  Furnesa,  who,  in  his  recently  published  book  on 
'  The  Home  Life  of  Borneo  Head-hunters,  its  Festivals  and  Folk-lore,'  has  proved 
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himself  a  charming  writer,  an  aooorate  observer,  and  a  skilfal  photographer.  Even 
to  the  nntraTelled  reader  the  book  appeals  by  its  manifest  sincerity,  and  the  literary 
ddll,  comlniied  with  a  wealth  of  illustratiTe  plates,  enable  him  to  realize  the  daily 
life  of  the  intericNT  tribes  of  Sarawak  as  does  no  other  book.  To  one  who  has 
triTelled  over  the  same  ground  it  recalls  many  similar  experiences,  and  deserves 
QDquatified  praise  for  accuracy  alike  of  hot  and  of  impression.  The  book  is 
embellished  by  88  beautiful  heliotype  plates  of  photographs  taken  by  the  author. 
Too  often  in  books  of  travels  one  finds  illustrations  which  do  not  illustrate  any- 
thing in  particular^  or  which  have  so  little  character  that  they  might  be  equally 
ippropriate  for  books  dealing  with  other  countries;  this  is  not  the  case  in  the 
prasent  instance,  and  every  plate  not  only  illustrates  the  text,  but  it  contidns 
detsils  of  interest  to  the  ethnologist. 

There  are  several  distinct  groups  of  peoples  in  Borneo.  In  the  jungle  are  nomadic 
Ponans  who  never  build  permanent  houses,  do  not  cultivate  the  soil,  and  who  do  not 
^ipear  to  have  any  well-defined  social  organization.  They  wander  about  in  small 
groape,  and  of  all  the  tribes  of  Sarawak  they  are  the  most  mild  and  gentle,  and 
they  are  not  head-hunters.  Dr.  Fumess  gives  a  pathetic  picture  of  these  simple 
jungle  folk,  who,  perhaps,  may  be  regarded  as  the  true  indigenes  of  Borneo.  They 
an  a  strught-haired  people,  and  have  the  lightest  tinted  skin  of  any  people  in 
Sinwak.  Up  to  the  present  there  is  no  satisfactory  evidence  of  the  presence  of  a 
Negrito  race  in  Borneo. 

Mainly  along  the  middle  reaches  of  the  rivers  are  to  be  found  the  settlements 
of  numerous  agricultural  tribes,  of  weak  social  organization,  who  have  collectively 
been  termed  Kalamantans.  It  is  probable  that  they  have  been  broken  up  and  to 
a  large  extent  displaced  by  a  more  highly  organized  group  of  tribes,  who  are  skilfal 
boatmen  and  brave  warriors.  These  are  the  Madangs,  Kenyahs,  and  Kayans,  and 
it  is  with  these  last  two  tribes  that  this  book  chiefly  deals.  Possibly  this  group  of 
tribes  is  not  indigenous  to  Borneo. 

The  lower  reaches  of  the  rivers  at  the  western  end  of  Sarawak  are  largely  in- 
haHted  by  the  Iban,  who  are  more  commonly  known  as  "  Sea  Dayaks ; "  the  **  Land 
Dsyaks"  f^obably  belong  to  the  Kalamantan  group.  The  Iban  are  a  turbulent  and 
pognacious  people,  who  appear  to  have  formed  the  pagan  advance  wave  of  that 
movement  which  culminated  in  the  extension  of  the  Islamized  Malays  over  the 
archipelago  which  bears  their  name. 

It  is  not  with  such  problems  as  these,  nor  with  the  physical  characteristics  of 
tiia  peoples  of  Sarawak,  that  Dr.  Furness  deals.    He  restricts  himself  to  the 
domestic  and  social  life  of  the  people ;  and  in  sympathetic  description,  enlivened 
with  kindly  humour,  we  have  preseoted  before  us  a  faithful  record  of  the  daily 
tasks,  the  recreations,  the  social  observances,  the  religious  duties,  the  loves  and  the 
bates  of  a  people  as  yet  unspoiled  by  the  white  man.     All  the  settled  tribes  of  the 
interior  live  in  long  communal  houses  built  on  high  piles.    They  cultivate  hill  rice, 
and  grow  a  few  tubers  and  other  garden  produce ;  they  hunt  for  animal  food  in  the 
jODgle,  and  do  a  little  fishing.    Their  weapons  are  the  blowpipe,  the  spear,  and  the 
parang.   The  steel  blades  of  the  implements  are  smelted  by  the  Kayans  and  Kenyahs, 
who  prove  themselves  to  be  skilful  metal-workers.    The  war-canoes  are  dug-outs 
of  enormous  size,  and  decorated  with  an  elaborately  carved  grotesque  animal  figure- 
head. A  considerable  portion  of  the  book  is  devoted  to  an  account  of  a  war  expedi- 
tion and  of  the  subsequent  peace-making,  and  the  description  gives  a  good  idea  of 
the  methods  of  native  warfare,  and  at  the  same  time  affords  an  admirable  example 
of  the  method  of  government  of  the  Rajah  of  Sarawak,  to  whose  wise  and  beneficent 
rale  Dr.  Furness  adds  his  mead  of  praise,  as  indeed  must  all  those  who  have  the 
welfare  of  the  native  at  heart. 
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Although  the  natives  recognize  several  gods,  they  do  not  pay  much  attention 
to  them  personally,  bat  they  constantly  take  heed  (k  the  omen  birds  and  animals 
the  gods  send  as  messengers  to  warn  or  encourage  mortals.  Scarcely  anything  that 
is  of  the  least  importance  can  be  attempted  until  favourable  omens  have  been 
obtained,  and  how  this  is  accomplished  is  duly  set  forth  in  the  book. 

Like  many  **  nature-folk,"  the  natives  of  Borneo  are  a  very  artistic  people,  and 
various  illustrations  are  given  of  their  skill  in  wood-carving ;  but  one  has  to  visit 
their  houses  and  handle  their  everyday  utensils  and  implements  to  realize  how 
deep-seated  is  their  feeling  for  beauty.  The  methods  they  adopt  to  embellish  the 
person  are  fully  described  by  Dr.  Fumess.  No  special  objection,  even  from  an 
European  point  of  view,  can  be  made  to  the  tattooing ;  but  certainly,  to  our  eyes, 
the  artificial  dilation  of  the  lobe  of  the  ears,  especially  great  in  the  women,  is 
decidedly  unpleasing.  One  soon  gets  accustomed  to  black  teeth,  and  they  do  not 
look  amiss  even  when  decorated  with  brass  studs. 

Replete  as  the  book  is  with  facts  for  students  of  mankind,  there  is  little  in  it 
for  the  pure  geographer.  There  are  occasional  allusions  to  scenery,  and  there  is 
one  excellent  plate  representing  the  moss-covered  jungle  on  the  summit  of  Mount 
Dulit  (5000  feet),  which  has  already  been  alluded  to  by  Dr.  G.  Hose  (Oeographioal 
Journal^  vol.  i.  p.  193). 

It  is  not  rash  to  predict  that  this  book  will  always  be  regarded  as  a  standard 
work  on  the  family  life  of  an  unspoiled,  honest,  simple  people,  who,  despite  head- 
hunting proclivities,  are  essentially  a  kind-hearted  folk. 

A.  C.  Haddon. 

India. 

*  The  Forests  of  Upper  India  and  their  Inhabitnnts.'    By  Thomas  W.  Webber. 

With  Maps,    London:  Arnold.     1902. 

Headers  who  take  up  this  book  with  the  expectation  of  finding  in  it  a  systematic 
treatise  on  the  forests  of  India  will  be  disappointed — agreeably  or  the  reyerse 
according  to  their  own  particular  standpoint.  The  book  is  in  reality  a  record  of 
the  writer's  personal  experiences  when  engaged  in  work  in  the  Indian  forests 
during  the  early  days  of  the  Forest  Administration  some  forty  years  ago  ;  and  as 
he  was  evidently  an  intelligent  and  careful  observer,  and,  in  addition  to  his  pro- 
fessional duties,  devoted  himself  assiduously  to  the  study,  under  its  natural  con- 
ditions, of  the  varied  life — both  of  men  and  animals — with  which  he  was  brought 
in  contact,  he  has  much  to  tell  that  is  thoroughly  worth  reading.  The  life  of  a 
forest  officer  in  those  days  was  particularly  favourable  for  studies  of  this  kind,  and 
the  fact  that  the  means  of  locomotion  were  then  more  primitive  than  at  present, 
gave  him  far  more  opportunities  for  gaining  a  thorough  knowledge  of  the  coontry 
than  are  possessed  by  those  who  use  the  modern  facilities  for  rapid  transit. 

Mr.  Webber's  story  has  to  do  with  two  different  regions,  the  first  including 
the  Himalayan  and  sub-Himalayan  forests  of  Kumaon  and  the  Nepalese  borders ; 
the  second  embracing  parts  of  Bandelkhand  and  the  Central  Provinces,  with  the 
Nerbada  valley  between.  The  first  naturally  presents  the  greater  attraction  on 
the  score  of  variety,  for  Mr.  Webber's  picturesque  descriptions  take  us  from  the 
hot  and  reeking  jungles  at  the  foot  of  the  range,  through  the  regions  of  the  Pinua 
longifolia  ("  chir  ")  and  exceha,  of  silver  fir  and  spruce,  to  the  great  snowy  peaks 
and  the  Tibetan  district  of  Hundes,  to  which  he  made  his  way  across  the  snowy 
passes.  This  alpine  region  was  then  naturally  much  less  known  than  it  is  now, 
and  Colonel  Smyth,  with  whom  Mr.  Webber  made  his  trip  into  Tibet,  had  only 
recently  selected,  from  the  Bhotia  schools  under  his  inspectorship,  the  first  of  the 
native  explorers  who  were  soon  to  add  so  much  to  our  knowledge.    Mr.  Webber 
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drmws  many  &icinaiing  pictures  of  the  life  aad  8C9nei7  of  thess  regloos,  especially 
TiTid  being  his  deflcriptions  of  the  tiger-haiated  juagles  at  the  foot  of  the  hillst 
tbflir  teeming  bird-life;  of  the  great  "  chir**  forest,  with  its  heat  and  weari- 
monotony ;  and  of  the  wide  Tibatan  plains,  with  their  cnide  colouring,  thin 
air,  snd  remarkable  sunsets.    Ths  sactiou  dealing;  with  the  Ciutral  Indian  forests 
on  the  Pachmari  and  Seoni  plateaus  is  hardly  inferior  in  interest,  and  a  particu- 
larly gimphic  description  is  given  of  a  hunt  by  wild  dogs  of  which  the  author  was 
Much  interesting  information  is  given  throughout  on  the  primitiTe 
tribes  with  which  the  author  was  brought  in  contact.    Occasion 3dly,  perhaps, 
tempted  to  thiok  that  some  slight  liberties  have  been  taken  with  the  group- 
ing of  the  pictures,  as  when  the  scarlet  blossoms  of  the  leifless  cotton  trees  are 
introduoed  among  the  features  of  a  Jun9  landscipe.    We  may  regret,  also,  that 
more  attention  is  not  paid  to  the  life-conditions  of  Tegetation  in  the  diffarent 
refpone,  for  it  is  only  occasionally,  as  at  p.  232,  where  the  various  coatrivances 
vliicli  secure  the  trees  against  overthrow  by  the  Indian  storms  are  described,  that 
tide  eubject  is  touched  upon.    A  series  of  pictures  illustrating  the  diffarent  types 
of  forest  would  have  bem  a  valuable  additiou  to  the  book.    The  botanical  nomsn- 
clBtare  is  not  always  quite  up  to  date;  thus  the  generic  name  Picea  is  still  applied 
to  the  silver  fir,  whUe  Roxburgh's  names  for  the  cotton  tree  and  the  "  saj  **  are 


Taken  as  a  whole,  however,  the  book  is  a  welcome  addition  to  the  literature  oo 
India,  for  whereas  system itic  treatises  on  the  ge^grap'iy,  statistics,  and  natural 
bistory  of  the  country  are  numerous,  the  art  of  picturesque  description  of  its 
natural  features  has,  as  is  so  often  the  case,  been  practised  by  but  few.    A  word 
of  praise  must  be  given  to  Mr.  Webbar's  89nsible  remarks  oq  the  subject  of  sport, 
for  while  a  keen  sportsman  himself  in  the  best  sense  of  the  term,  he  has  nothins; 
bat  reprobation  for  the  indiscriminate  butchery  practised  by  so  many,  which  he 
Ukens,  with  some  justice,  to  the  slaughter  of  pigs — at  so  many  the  hour — at  a 
Chicago  bacon  fSactory.    His  observations  on  the  neglect  of  forestry  ia  other  parts 
of  the  British  Empire  are  also  very  much  to  the  point 

China. 

*  Through  Hidden  Shensi.'  By  Francis  H.  Xiohois.    London  :  XowQos.    1902. 

The  interest  of  this  book  lies  principally  in  the  striking  picture  it  presents  of 
the  life  and  character  of  the  dwellers  on  the  great  plain  of  Shensi — the  oldest 
element,  apparently,  in  the  'population  of  modern  China.  The  author  is  an 
American  who  went  to  China  to  report  on  the  Shansi  famine,  on  behalf  of  those 
philanthropic  persons  in  the  United  States  who  had  raised  a  fund  for  the  relief  of 
the  starving  population.  He  describes  his  book  as  "  an  attempt  at  a  picture  of 
Oldest  China  and  ite  people  as  I  saw  them  in  their  land — sowing,  reaping,  toiling, 
thinkiDg,  and  mbjudging  the  world  beyond  their  mountains  as  persistently  as  that 
world  mi^udges  them.**  He  describes  how  he  approached  his  task  with  all  the 
prqodicee  of  the  forwgner,  and  how,  when  compelled  to  meet  the  people  on  their 
own  level,  his  interest  in  them  was  aroused  so  that  he  came  in  time  to  see  things 
from  thttr  point  of  view.  It  is  this  power  of  adapting  himself  to  the  standpoint 
of  the  people  of  whom  he  writes  which  gives  the  book  its  value,  and  which,  though 
it  may  perhaps  occasionally  carry  the  author  too  far  in  his  favourable  judgment 
of  Chineie  as  opposed  to  European  civilization,  should  do  much  to  modify  too 
hastily  formed  views  with  a  contrary  tendency.  Mr.  Nichols  considers  that  much 
good  might  result  from  giving  the  Chinese  "  the  benefit  of  the  doubt "  more  often 
than  is  done ;  and  the  account  given  of  the  way  in  which,  during  the  late  troubles,, 
the  Shensi  people  gave  their  moral  support  to  their  mandarin,  Tuan  Fang,  in  his 
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defence  of  the  missionaries— at  the  risk  of  his  own  life — might  certainly  lead  soma 
to  reconsider  their  verdict  respecting  the  Chinese.  Food  for  reflection  is  alao 
anpplied  by  the  description  of  Sian  (Singan-fu),  which  is  said  to  have  "no 
haunts  of  crime  and  human  degradation,"  nor  "  any  rendezrous  of  gilded  vice  and 
<U88ipation ; "  and  by  the  remark  of  an  old  Mohammedan  tea-merchant,  who,  after 
expressing  his  willingness  to  see  the  Christians  overthrow  the  idols,  added,  ^  the 
only  trouble  is,  if  Sian  were  a  Christian  city  it  would  be  as  bad  as  Shanghai.' 

Mr.  Nichols  paid  a  visit  to  the  celebrated  Nestorian  tablet  in  Sian,  which  doe» 
not  seem  to  have  been  seen  by  any  recent  travellers^  and  which  stands  at  present 
amidst  a  heap  of  ruins,  protected  neither  from  vandals  nor  from  the  elements* 
Photographs  of  the  monument  are  given. 

SiBEBIA. 

'  Das  russische  Eustengebiet  in  Ostasien.^    (Primorskaja  Oblastj.)    Yon  C.  von 

Zepelin.     Berlin :  Mittlor  &  Son.    1902. 

The  fact  that  so  much  of  the  existing  literature  on  Eastern  Siberia  is  in 
Russian  gives  a  valae,  beyond  that  which  attaches  to  most  compilations,  to  this 
concise  summary  of  our  knowledge  about  that  region.  A  sketch  is  given  of  its 
history  and  surface  features,  but  the  bulk  of  the  work  is  devoted  rather  to  the 
economic  aspects  of  the  country.  The  writer  has  a  high  opinion  of  the  resources 
of  the  Eastern  Coast  region,  though  he  allows  that  their  development  will  be  » 
matter  of  time.  The  political  position  of  Russia  in  the  Pacific  is,  he  thinks^ 
assured  by  the  opening  of  the  Siberian  railway. 

AFRICA. 

North  and  East  ArRicA. 
*  Travel  and  Sport  in  Africa.*    By  A.  E.  Pease.     3  vols.     London  :  Humphreys.     1902L 

On  viewing  the  imposing  form  and  sumptuous  get-up  of  these  volumes,  it  ie 
impossible  to  avoid  regret  that  the  amount  of  solid  scientific  matter  contained  in 
them   can   hardly  claim  to  be  commensurate  with  the  outside  appearance.    A 
large  proportion  of  the  volumes  is  taken  up  with  sporting  or  other  incidents  of 
travel,  and  while  the  former  will  no  doubt  appeal  to  a  certain  class  of  readers, 
serious  students  will  be  tempted  to  wish  that  the  solid  material  had  been  more- 
carefully  sifted  out  for  their  use  from  the  general  mass.    Many  of  the  illnstra- 
tions  with  which  the  work  is   so   lavishly  provided  are  instructive,  and   some' 
(particularly  in  the  case  of  the  photogravures)  are  of  real  merit,  though  the 
same  can  hardly  be  said  of  many  of  the  text  illustrations.    Still,  even  in  its  more 
trivial  side,  the  work  has  a  value  from  the  picture  it  presents  of  the  state  of  the 
countries  traversed  when  the  recent  advance  of  European  influence  was  only  just 
beginning,  while  a  particularly  pleasing  feature  is  the  author's  sympathetic  attitude 
towards  the  native  races,  and  his  evident  desire  to  further  the  good  repute  of  bis 
country  among  them. 

The  arrangement  of  the  work  is  chronologica],  the  author's  various  ezpeditioii» 
being  described  in  the  order  in  which  they  were  undertaken,  which  involves  some' 
amount  of  see-saw  between  different  parts  of  the  continent.  The  bulk  of  vol.  L 
treats  of  journeys  in  Algeria,  during  which  the  interesting  Aures  group  of  monn- 
tains  was  visited.  The  rest  of  the  volume  and  the  first  part  of  vol.  ii.  takes  ns  to 
Somaliland,  this  section  opening  with  a  general  account  of  the  people,  their 
country,  and  its  animal  and  vegetable  productions.  Mr.  Pease's  routes  in  Somali* 
land  led  through  some  little-known  country,  and  this  part  of  the  work  possesses,, 
perhaps,  the  greatest  original  value.    The  latter  part  of  vol.  ii.  brings  us  to  the 
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Algerimn  SAhArm,  where  the  oases  of  Ghardaya,  (}errara,  and  Wargla  were  Tisited, 
and  as  recent  literature  on  this  region  is  almoet  entirely  French,  the  views  and 
imprttasioiiB  of  an  English  traveller  are  of  considerable  value.  Vol.  iii.  deals  with 
▲byonniay  into  which,  however,  the  author  and  his  party  did  not  penetrate  further 
tlian  Adis  Ababa  and  Lake  Zwai.  Mr.  Pease  was  struck  by  the  absence  of  all 
of  a  town  at  the  capital,  the  native  huts  being  widely  scattered  over  the 
^  He  is  evidently  by  no  means  so  enthusiastic  an  admirer  of  the  Abyssinians 
aome  recent  travellers.  In  each  section  of  the  work  lists  of  animals,  birds,  and 
are  given,  but  with  respect  to  the  last,  it  is  to  be  regretted  that  in  few 
have  botanical  determinations  been  possible.  Short  historical  summaries 
here  and  there  inserted,  and  will  no  doubt  be  of  use  to  the  general  reader. 
The  mape,  prepared  at  Stanford's  establishment,  deserve  a  special  word  of  praise. 

Italy  akd  Abyssinia. 

*  The  Ounpaign  of  Adowa  and  the  Rise  of  Menellk.'    By  G.  F.  H.  Berkeley. 

Westminster:  Constable.    1902. 

It  may  teem  at  first  sight  that  the  interest  in  the  events  which  finally  freed 

Al^ysBinia  from  the  threats  of  an  Italian  protectorate  is  hardly  fresh  enough  to 

wairant  the  publication  of  an  English  narrative  of  the  campaign,  now  become  a 

matter  of  history  merely.    The  lessons  of  the  campaign  are,  however,  not  without 

importance  for  the  future,  owing  to  the  undoubted  influence  on  the  fate  of  the 

surrounding  European  territories,  which  the  rise  of  a  powerful  military  empire 

under  Menelik  must  ezeroise,  whether  or  no  the  anticipations  will  be  realized  of 

thoae  who  see  in  the  Abyssinian  empire  a  source  of  danger  to  her  European  neigh- 

boora.     Mr.  Berkeley's  account  of  the  campaign  embodies  a  large  amount  of 

material  which  has  not  been  generally  available  to  English  readers,  both  with 

respect  to  the  actual  campaign  and  the  events  which  led  up  to  it,  and  may  be 

leoommended  as  a  trustworthy  guide  to  those  who  wish  to  gain  a  comprehensive 

new  of  the  events  described. 

Egypt. 

'Egypt  painted  and  described  by  R.  Talbot  Kelly.*    London :  A.  &  G.  Black.    1902. 

Mr.  Kelly's  pleasantly  written  descriptions  of  Egyptian  life  and  scenery  will 
bring  the  general  characteristics  of  the  country  before  the  minds  of  stay-at-home 
mden  with  peculiar  vividness.    But  it  is  the  thoroughly  artistic  coloured  illustra- 
tioos  which  are  the  fpecial  attraction  in  the  book,  and  which  will  probably  be 
lomewhat  of  the  nature  of  a  revelation  to  those  not  familiar  with  the  scenes  them- 
idfes.    So  much  of  the  charm  of  Eastern  scenery  depends  on  the  colouring  that 
photographs,  however  excellent,  can  convey  but  a  slight  idea  of  the  reality.    Vivid 
II  sie  the  colours  employed  by  the  artist,  they  are  so  harmoniously  blended  that 
lanh  and  startling  effects  are  altogether  avoided.    Much  as  he  is  inclined  to 
ngretthe  modem  vuljgarization  of  things  Egyptian,  which  seems  to  have  brought 
i  subtle  change  over  the  spirit  of  the  scene,  Mr.  Kelly  is  enthusiastic  in  his  praises 
of  the  natural  beauties  which  remain,  and  of  the  interest  attaching  to  a  study  of 
native  life  where  comparatively  uncontamioated  by  the  new  influences.     The 
pictorei  of  Nile  and  desert  scenery,  in  their  ever-changing  aspects,  are  drawn 
with  particular  vividness,  but  the  author's  descriptions  all  manifest  the  true  feeling 
of  the  artist,  and  among  the  many  charming  sketches,  that  of  the  changing 
afpecta  of  nature  on  the  banks  of  one  of  the  smaller  and  more  secluded  canals, 
is  perhaps  as  attractive  as  any.     More  practical  questions  are  now  and  then 
touched  upon,  and  the  remarks  on  such  subjects  as  the  recent  experiments  at 

N  2 
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tree-idanting,  do  less  than  thoie  relitiag  to  the  gdneral  conlitiOQ  of  the  peopl), 
will  be  read  with  mach  iaterest. 

AMERICA. 

Alaska. 

-  Harriman  Alaska  Expedition.*  2  vols.   New  York :  Donbleday,  Page  &  Co. ;  London  : 

John  Murray.    1901. 

These  two  handsome  volumes  afford  an  argument  of  great  force  upon  the 
question  of  '*  how  to  spend  a  summer  vacation."  While  it  is  true  that  few  of  ua 
are  millionaires,  able  to  pick  up  a  party  of  enthusiastic  scientific  men  to  work 
either  for  us  or  themselves,  we  can  all  spend  the  time  of  relaxation,  when  it  comes, 
in  useful,  profitable  work.  Not  all  expeditions  which  have  been  merely  backed  by 
money  have  been  successful;  something  more  is  needed  which  money  cannot 
buy  outright,  particularly  in  another  line  of  work,  and  that  is  organization  and 
direction.  Granted  all  these  conditions  fulfilled,  and  there  is  still  another  rock 
upon  which  many  parties  have  split — namely,  lack  of  harmony.  The  Harriman 
expedition  seems  to  have  had  all  the  above  conditions  reasonably  well  met,  and» 
considering  the  nze  of  the  company,  this  was  somewhat  remarkable.  If  this 
example,  on  suoh  a  scale,  could  only  induce  the  ordinary  mortal  in  a  smaller  way 
to  have  some  *'  hobby  '*  of  his  own  which  he  could  develop  in  his  leisure  time,  it 
is  perfectly  certain  that  there  would  be  more  satisfaction  and  less  '*  ennui "  in  the 
life  of  the  everyday  man.  The  volumes  are  also  an  evidence  of  how  much  can  be 
compressed  into  a  comparatively  short  time.  Two  months  were  occupied  by  the 
trip  after  leaving  Seattle,  and  although  some  six  hundred  species  new  to  science 
were  secured,  it  is  safe  to  say  that  the  resources  of  Alaska  have  not  been  by  any 
means  exhausted.  This  party  of  trained  specialists  possessed  an  unsurpassed 
equipment  and  a  vesssl  with  a  sufficient  working  force,  which  enabled  them  to 
avoid  the  delays  so  common  and  so  annoying  in  ordinary  work  of  this  sort. 

The  illustrations  of  the  volumes  are  of  very  high  artistic  as  well  as  scientific 
value,  though  it  is  a  pity  that  space  should  be  taken  by  repeating  illustrations  when 
such  a  tremendous  wealth  (five  thousand  negatives)  was  at  hand  to  be  drawn  upon. 
As  a  book  of  travel,  it  contains  much  less  of  rubbish  and  more  of  value  than  is 
usually  the  case.  The  first  volume  is  taken  up  with  three  distinct  papers,  in 
addition  to  the  account  of  the  organization  of  the  expedition.  The  narrative  of  the 
trip  is  provided  by  John  Burroughs,  who  is  fortunate  in  his  style,  and  he  is  to  be 
congratulated  on  avoiding  the  *' diary"  method,  so  tiresome  in  most  travellers* 
books.  One  feels  that  he  must  have  expressed  the  sentiments  of  the  whole  puty 
when  he  closes  with  the  remarks,  "No  voyagers  were  ever  more  fortunate  than 
we.  .  .  .  We  had  gone  far  and  fared  well.'*  In  the  next  paper  upon  the  Pacific 
coast  glaciers,  we  have  an  all-too-short  account  of  these  interesting  ice-masses, 
John  Muir  should  have  given  us  more  than  sixteen  pages  upon  this  subject,  in 
which  he  is  a  most  eminent  authority.  The  volume  closes  with  an  account  of  the 
natives  of  the  Alaska  coast  region  by  Geo.  B.  Grrinnell,  the  editor  of  Forest  cutd 
Stream, 

The  second  volume  is  devoted  to  the  history,  geography,  and  resources  of 
Alaska.  Discovery  and  exploration,  by  Dall ;  birds,  by  Keeler ;  forests,  by  Femow ; 
geography,  by  Gannet ;  atmosphere,  by  Brewer ;  our  newest  volcano,  by  Merriam ; 
the  salmon  industry,  by  Grinnell ;  fox-farming,  by  Washburn ;  while  Dall  breaks 
into  song  at  the  end  of  the  book.  The  illustrations  of  the  birds  by  Fuertes  are 
particularly  fine.  These  papers  are  only  such  as  would  appeal  to  the  interest  of 
the  general  public.    The  technical  papers,  of  which  twenty-two  have  already 
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appeared  in  the  Proceedings  of  the  Wtuhington  Academy  of  Science^  ^ill  be 
brooght  together  later  in  a  aeries  of  technical  reports  which  will  fill  seyeral 
▼olomee.  They  will  cover  the  fields  of  geology,  palteontology,  zoology,  and 
botany ;  they  shoald  make  a  valcable  contribution  to  science,  and  give  a  well- 
•arncd  reward  to  time,  money,  and  energy  well  expended. 

William  Libbky. 

Colombia. 

•  Nuera  Geografla  de  Colombia.'    Por  F.  G.  Vergara  y  Velaecu.    Tomo  i.    Googmfia 

General,  Bogota.     1902. 

This  royal  8yo,  of  about  1100  closely  printed  pages,  although  claiming  to  be 
only  a  geography,  treats  extensively  of  the  physical  features  of  Colombia,  produc- 
tions of  the  soil,  geology,  mineral  wealth,  commerce,  history,  ornithology,  fauna, 
flora,  ethnology,  and  geography  of  the  neighbouring  states  of  Venezuela,  Ecuador, 
and  BrasiL    It  is  extensively  illustrated  with  locally  engraved  views  and  small 
page  maps  which  are  interesting  and  valuable.    Its  usefulness  is  somewhat  im- 
paired for  want  of  proper  classification  of  the  immense  quantity  of  useful  data  it 
eoD tains,  while  the  small  type,  poor  paper,  and  crowded  pages  make  its  study 
difficult.    The  labour  of  collecting  its  varied  information  must  have  been  pro- 
di^oof,  and  the  author  merits  the  highest  praise  for  his  industry  and  perseverance 
in  a  task  which  must  have  required  interminable  patience,  more  especially  in  a 
land  where  knowledge  of  value  is  hard  to  acquire,  and  frequently  almost  impossible 
to  verify.    Aside  from  this,  probably  the  obstacles  to  the  printing  of  such  a  volume 
at  Bogoti,  in  tbe  midst  of  one  cf  the  most  sanguinary  civil  wars  Colombia  has 
known,  must  have  been  formidable ;  but,  with  the  scantiest  means«  it  has  been 
published,  *'  for  account  of  the  Government,  in  the  printing  office  of  the  BoUtiii 
MUitarJ*     The  aid  thus  extended  to  the  author  speaks  well  for  the  intelligence 
of  the  rulers  of  the  state,  and  if  it  can  produce  such  an  important  work  under  such 
great  disadvantages,  we  may  hope  that,  wben  peace  again  smiles  on  that  land  of 
imtvellous  resources,  we  may  find  Seiior  Yergara's  facile  and  intelligent  pen 
tntrosted  by  the  Government  with  the  ta^k  cf  dividing  his  great  '  Geography  * 
into  several  volumes. 

G.  E.  C. 

PACIFIC. 

Marshall  Islands. 

^  IHe   Stabkarten   der   Marshall-Insulaner.'     By  A.   Schiick.    Hamburg :    H.    O. 

Persiehl.    1902.   Fscap,  37  pp.  and  11  pis. 

With  characteristic  (German  thoroughness,  and  after  much  correspondence  with 

raseum  corators  all  over  the  world,  Herr  A.  Schiick,  of  Hamburg,  has  studied  all 

^^  material  he  could  gather  concerning  the  stick-charts  of  the  Marshall  islanders. 

Xt  has  long  been  known  that  these  skilful  navigators  construct  frameworks  of  thin 

Sticks  of  wood  or  strips  of  bamboo  to  serve  as  charts.    Some  of  the  sticks  constitute 

%he  frame,  while  the  others  indicate  the  directions  of  the  currents,  together  with 

the  tracks  to  be  taken  by  the  canoes  when  sailing  from  one  atoll  to  another  in  the 

group.    At  appropriate  relative  spots  are  fastened  small  shells,  stones^  seeds,  or 

even  knots  of  thin  string  to  represent  the  atolls  or  islands.    When  the  skeleton 

charts  are  held  in  an  appropriate  direction,  which  at  night  can  be  determined  by 

the  pole-star,  the  mariners  know  in  which  direction  to  steer  in  order  to  fetch  the 

iiUnd  for  which  they  are  making.    Some  of  the  charts  are  employed  to  instruct 

tbe  lads  in  the  g€Ogra|hy  of  this  island  group;  others  are  charts  that  include  the 
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Ratak  and  Ralik  chains  of  islands  in  the  Marshall  group;  others,  again,  aro 
confined  to  the  Ralik  chain,  while  some  take  in  only  the  sonthemmost  islands. 
A  von  Chamisso  first  discovered  a  map  at  Guam  about  1817,  which  related  to 
Ulea,  in  the  Caroline  group,  but  no  further  inquiries  appear  to  have  been  made.  In 
1862  an  American  missionary.  Dr.  L.  H.  Guliok,  who  resided  in  Ebon,  gave  a 
short  but  very  good  account  of  these  charts,  which  was  published  in  a  missionary 
paper  and  in  the  Nautical  Magazine,  vol.  31,  p.  304.  The  first  specimen  appean 
to  have  been  brought  to  Europe  by  Consul  F.  Hernsheim,  who  published  an 
account  of  it  in  his  '  Beitrag  zur  Sprache  der  Marshall-Inseln,^  1880,  p.  88.  Sinoe 
then  several  descriptions  have  been  published.  This  careful  study  by  Herr  SchUck 
is  illustrated  by  seven  plates,  containing  figures  of  forty-seven  stick-charts,  and  one 
plate  of  Marshall  island  canoes.  The  remaining  three  plates  are  from  material 
supplied  by  Dr.  A.  C.  Haddon,  which  demonstrates  that  although  the  Papuans  of 
Torres  straits  do  not  make  sailing-maps,  yet  they  have  a  fair  idea  of  the  geogra- 
phical features  of  this  district,  which  they  can  depict  with  intelligence.  The 
islands  at  which  a  culture-hero  stopped,  on  his  way  to  Murray  island  from  the  w«8t» 
are  recorded  by  stones  in  a  sacred  spot,  the  meaning  of  which  is  taught  to  the 
lads  when  they  are  initiated.  Herr  Schiick  has  published  a  paper  entitled  *'  Die 
nautischen  und  astronomischen  Eenntnisse  der  Bewohner  der  Earolineninseln  ** 
(Au8  alien  Wdtteilen,  1882),  for  which  he  was  specially  quali6ed  by  his  ezperienoe 
as  a  practical  mariner ;  but  he  is  known  mainly  for  his  laborious  work  in  calcu- 
lating, mapping,  and  discussing  magnetical  observations. 


MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

Geomobpholog  y  . 

'  WissenschaftUche  Charakteristik  und  Terminologie  der  Bodengestalten  der  Erdober- 
flaohe.'    Yon  August  Neuber.    Yienna  and  Leipzig :  W.  Braumfiller.    1901. 

This  bulky  volume,  which  is  the  outcome  of  twenty  years'  study  on  the  part 
of  the  author,  is  largely  polemical  in  character.    Field-marshal  von  Neuber,  who 
occupies  a  high  place  as  a  military  topographer,  has  long  been  convinced  of  the 
unsatisfactory  character  of  existing  terminology  respecting  the  forms  of  surface  of 
the  globe,  and  this  opinion  has  been  strengthened  rather  than  diminished  by  the 
publication  of  Btfon  von  Bicbthofen's  '  FUhrer  fiir  Forschungsreisende,'  and  Prof. 
Penck*s  '  Morphologic  der   Erdoberfiiicbe,^  in  which  those  writers  put  forward 
their  respective  schemes  of  classification  of  the  morphological  features  of  the 
Earth.    He  is  inclined  to  lay  the  blame  on  the  insufiScient  knowledge  possessed  by 
most  geographers  of  the  science  of  topography,  on  which  he  has  already  published 
a  volume,  and  which,  he  holds,  can  only  be  properly  understood  by  those  who  have 
themselves  had  a  thorough  practical  training  in  the  representation  of  the  Bur&oe 
features  on  maps.    In  the  present  volume  he  gives  a  detailed  review  of  the  fomie^ 
both  of  water  and  land,  on  the  surface  of  the  globe,  frequently  criticizing  the  Tiews 
of  his  predecessors,  and  setting  forth  his  own  ideas  as  to  the  most  rational  scheme 
of  classification.  The  greatest  objection  to  the  book,  from  a  practical  point  of  Yiew^ 
is  the  difficulty  of  arriving  at  any  notion  of  the  general  principles  on  which  tlie 
author  proceeds  in  his  task,  for  he  begins  at  once  with  the  detail  of  his  subjeot^ 
and  it  is  only  with  regard  to  individual  features  that  we  are  able^  without  wading 
through  the  six  hundred  odd  closely  printed  pages,  to  learn  the  grounds  on  which 
he  is  at  issue  with  generally  accepted  methods. 
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OCEANOGRAPHT. 

Is  Indian  Skas. 
*A,  Nfttiiimliflt  in  Indian  Seaa.'    By  A.  Aloook,  x.b.,  f.b.8.     London :  Murray.    1902. 

In  thia  book  we  have  a  most  fucinatiog  and  complete  popular  account  of  the 
doop  aea  fauna  of  the  Indian  seas.  The  book  is  one  of  intense  interest  throughout 
to  tbe  apologist,  bat  at  the  same  time  its  matter  is  arranged  in  sach  a  form  that  no 
knowledge  is  required  from  its  readers.  The  natural  history  of  the  forms  is 
with  in  a  broad  spirit,  and  the  author  has  not  hesitated  to  indicate  how  the 
sftmetiire  of  the  ▼arions  animals  is,  in  his  opinion,  especially  adapted  to  their 
physical  enTizonments.  Scientific  accuracy  has  been  everywhere  retained,  while 
the  mfttter  is  fully  explained  both  in  the  text  and  by  a  most  admirable  series  of 
miistrmtions. 

On  the  geographical  side  brief  indications  are  given  of  many  considerations  of 

tlie  greatest  importance,  which  the  author,  to  our  regret,  has,  in  spite  of  his  great 

^Experience,  not  pursued.    Foremost  among  these  is  the  question  of  the  connection 

of  the  Indian  and  Atlantic  oceans  in  the  Tertiary  period,  in  reference  to  which 

many  inatancea  are  given  of  animals  common  to  both  seas.    The  author,  indeed, 

j^lras  internal  evidence  that  he  has  considered  this  question  deeply,  but,  fedling  to 

see  the  great  general  interest  of  the  subject,  has  not  cared  to  treat  the  question  in 

a  book  which  professedly  deals  with  natural  history  alone. 

The  Indian  seas  are  divided  into  three  parts :  the  Laocadive  sea,  the  Bay  of 

Bengal,  and  the  Andaman  sea.    Of  these,  the  firit  two  are  open  to  the  ocean  to  the 

south,  and  hence,  in  their  fauna,  are  of  no  particular  interest.    Their  bottom 

temperatures  gradually  decrease  down  to  35^  Fahr.  at  about  1800  fathoms,  but  the 

greater  part  of  the  Laccadive  sea  lies  within  the  1200-fathom  line.     The  Andaman 

tea,  on  the  other  hand,  is  an  enclosed  sea,  attaining  a  depth  of  upwards  of  1700 

^thorns,  and  a  temperatute  of  about  41^  Fahr.  at  800  fathoms,  below  which 

tbeie  is  practicaUy  no  further  decrease.     There  would,   then,  seem  to  be  of 

necessity  a  ridge  of  less  than  800  fathoms  in  depth,  preventing  a  free  circulation  of 

wster  between  the  greater  depths  of  the  ocean  and  the  Andaman  sea.     This  is 

*hovn  to  be  the  case  by  soundings  of  736  fathoms  between  the  Andaman  and 

l^bar  islands,  and  of  760  between  the  latter  and  Sumatra,  while  the  Malacca 

*^'t  does  not  attain  a  greater  depth  than  100  fathoms.     The  Andaman  sea,  then, 

^"^  seem  to  be  the  most  northern  of  that  series  of  deep  and  enclosed  basins 

^^  sepsrate  the  East  Indies  into  two  lines,  and  of  which  the  Bali-Flores  and 

'^C^da  seas  have  lately  been  shown  by  the  Siboga  Expedition  to  be  examples. 

Jl  good  pictupe  is  given,  in  the  course  of  the  work,  of  the  bottom  of  the  Bay  of 
bat  the  deposits  are  very  lightly  treated  of.    The  presence  of  a  continuous 


{^C^V  of  *'greeoaand"  within  and  between  the  Laccadive  islands  from  about  700  to 
^^i^  fathoms  is  not  without  interest.    The  land  deposits  extend  out  from  60  to  300 
from  the  Indian  coasts,  and  100  miles  to  the  west  of  Middle  Andaman  island, 
is  of  rude  earthen  pottery  and  numerous  decomposing  leaves  were  dredged 
1644  fsthoms.    The  richest  ground  for  the  zoologist  was  found  between  200 
1000  fikthomi,  not  too  fiBir  from  the  shore ;  but  the  whole  work  of  the  Investigator, 
survey  ship  of  the  Indian  Marine,  indicates  enormous  economic  possibilities  for 

nipped  atesm-trawlers  operating  down  to  the  lesser  depth. 

Among  the  more  isolated  islands.  Dr.  Alcock  landed  on  and  has  a  few  remarks 

make  about  the  Gocoe,  South  Sentinel  (a  coral  reef  raised  a  few  feet  above  high- 

msricX  ^^  lome  of  the  Laccadives.    All  the  latter  are  considered  to  be  the 

of  eradsdstoUs ;  but  the  author ^s  meaning  is  not  clear,  and  he  has  evidently 

the  iubmerged  banks  of  the  group.    Considerable  banks  of  pumice 
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are  not  nncommon  features  of  the  ielands  of  the  Maldive  group  and  Pacifc  Ocean, 
as  well  as  of  the  Laccadives.  Minlkoi  is  scarcely  the  paradise  which  it  has  been 
depicted,  though  the  people  always  put  their  best  side  foremost.  The  lacd  is 
equally  divided  between  the  gOTerument  and  the  people.  The  latter's  half  baa 
eroded  away  so  rapidly  that  it  is  probably  not  the  third  of  its  former  size,  while  the 
government  portion  has  grcwni  Tbe  former  part  is  completely  tilled,  while  the 
**  crown  lands  "  are  absolutely  uncultivated  and  going  to  waste.  The  young  men 
are  sent  away  to  provide  the  rice  which  is  necessary  for  their  famib'eb*  maintenanoeft 
Considering  the  available  land,  the  population  is  denser  than  that  of  any  part  of 
India.  And,  finally,  the  state  of  continual  anxiety  in  which  the  people  of  Minikoi 
live  is  far  more  fatal  to  them  than  tbe  storm-waves  that  once  in  a  century  decimate 
the  population. 

J.  Stanley  Gardinebi 

CARTOGRAPHY. 

iMAP  Projections. 

*  Maps :  their  Uses  and  Constrnction.  A  short  popular  treatise  on  the  advantages  and 
defects  of  maps  on  various  projections,  followed  by  an  outline  of  the  principles 
involved  in  their  construction.'  By  6.  James  Morrison,  m.ic.e.,  f.b.g.s.  Second 
Edition,  revised  and  enlarged.    London :  E.  Stanford.     1902. 

The  first  edition  of  Mri  Af  orrison^s  little  work  on  map  projeclions  was  reviewed 
in  the  Qeographical  Journal  for  November,  1901,  and  it  is  satisfactory  to  find  that, 
in  accordance  with  suggestions  there  made,  a  great  deal  has  been  done  in  this  second 
edition  towards  recdering  it  more  generally  useful  and  complete. 

The  first  chapter  remains  much  as  it  was  before.  The  second  has  been  revised^ 
and  a  description  of  an  elliptical  project  ion  (Mollweide's)  added.  The  third  chapter 
has  been  considerably  enlarged  and  rearranged,  among  the  important  improve- 
ments being  more  complete  descriptions  of  tbe  Stereographic  and  Mercator'a  pro- 
jections. The  account  of  the  conical  projection  has  also  been  expanded.  Chapter 
iv.,  dealing  with  projections  of  small  areas,  has  been  entirely  re-written.  By  the 
introduction  of  various  tables,  Mr.  Morrison  has  further  improved  his  work, 
although  some  of  these,  such  as  that  of  meridional  parts,  are  somewhat  too  short 
and  incomplete  to  be  of  great  practical  value.  This  second  edition  is  a  decided 
advance  upon  the  first,  and  in  its  present  form  the  work  constitutes  a  useful  little 
introductory  handbook  to  the  subject  of  map  projections.  The  author  does  not 
pretend  that  it  is  more  than  this,  and  those  who  desire  to  go  more  fully  into  the 
matter  should  consult  the  writings  of  Germain,  Clarke  and  others. 

MAP-DRAWlX(i. 

'  Memory  Map-drawing.'    By  a  Professional  Teacher.    (R.  G.  Scanlan.  Pialha  State 
School,  Queensland.)    Halifax :  Blatohford  Brothers.    1902.    Pp.28. 

The  suggested  memory-aids  in  the  form  of  guide-lines  and  pictures  may  be  of 
use  to  some  teachers  who  may  not  have  the  time  to  evolve  a  system  of  the  kind 
for  themselves.  A  more  valuable  feature  is  the  attention  given  to  the  projection 
of  maps,  which  is  entirely  neglected  by  too  many  teachers,  but  which,  with  the 
aid  of  the  tables  supplied  by  the  author,  is  quite  within  the  reach  of  inteliigent 
children.  Memory  map-drawing  is  no  doubt  valuable  as  supplying  a  baaia  of 
topographical  knowledge  on  which  to  build  further  study,  but  care  is  necessarj" 
lest  too  much  attention  be  given  to  it  at  the  expense  of  other  branches  cf  geogra- 
phical teaching. 
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GENERAL. 

The  History  of  Geography. 

'  The  Diflooyeries  of  the  Northmen  in  America,  ^itb  Special  Belati'on  to  their  Eorly 
Cartographical  Representation.'     By  Joe^ph  Fischer,  8.J.     Translated  from  the 
f  Germaii  by  Basil  H.  Sonlsby,  b.a.     London :  Henry  Steyens.    1903. 

The  (German  origical  of  this  important  woik  has  already  been  reviewed  in  the 
^<oumal  (tiL  xiz«  p.  746),  and  it  is  therefore  unneces^aiy  to  enter  into  details 
retpecting  its  general  scope.      Both  the  translator  and  publishers  deserve  the 
tliaoks  of  English  readers  for  their  promptness  in  putting  into  their  bands  the 
S'vralts  of  Prof.  Fischer's  investigationF,  the  interest  of  which  is  not  confined  to 
tlie  more  fpecial  subjects  treated  of  in  the  present  work,  but  is  perhaps  deiived 
mtXIX  more  from  the  light  incidentally  thrown  on  the  wider  field  of  the  geographical 
revival  of  the  fifteenth  and  sixteenth  centuries.    In  this  connection  a  few  points 
j:&ot  touched  upon  in  our  former  notice  through  considerations  of  space  may  be 
l^cre  alluded  to.    Profl  Fischer's  greatest  achievement  in  the  field  of  historical 
S^ograpby  is,  of  course,  his  discovery  of  Waldf  eemiiiler's  splendid  maps  of  1507 
WLMiA  1516,  and  pending  the  eagerly  expected  publication  of  facsimiles  of  these,  the 
reproduction  in  the  present  work  of  one  of  the  sheets  of  the  former  (with  its  inset 
<yf  the  world  according  to  Ptolemy),  gives  some  idea  of  the  style  of  the  mapF, 
0ome  account  of  which  is  also  contained  in  the  text.    But  an  almost  equally  im- 
portant contribution  is  the  light  thrown  on  the  life-history  and  geographical  work 
of  Uonnus  Kicolaus  Gkrmanus,  hitherto  known  erroneously  as  Nicolaus  Donis,* 
t-ke  editor  of  several  editions  of  Ptolemy,  including  the  famous  Ulm  editions  of 
3.482  and  1486.    To  Prof.  Fischer  has  been  due  the  discovery  (made,  like  that  of 
tlie  WaldseemUller  maps,  at  the  Wolfegg  library)  of  a  unique  manuscript  copy 
of  (me  of  Donnus  Nicolaus'  editionp,  which  he  has  proved  conclusively  to  have 
serTed  as  the  prototype  of  the  Ulm  editions.    The  world-map  contained  in  this 
xntnuccript  is  reproduced  in  the  present  work,  together  with  other  maps  by  Donnus 
IVicolaup.    The  important  influence  exercised  by  this  cartographer  on  the  geo- 
Snphical  knowledge  of  his  day  is  shown  by  the  fact  that  his  first  edition  of 
^tolemy^  of  which  manuscripts  exist  at  Modena  and  Paris,  is  held  by  Prof.  Fischer 
^  have  been  the  prototype  of  the  Rome  editions  of  1478  and  1490,  while  maps  of 
^0  well-known  Canerio  or  Cantino  type  are  attributable  to  his  second  edition, 
Preserved  in  manuscript  at  Warsaw  and  the  Vatican. 

The  style  in  which  the  work  is  produced  fully  sustains  the  reputation  of  former 
Publications  by  Mr.  Stevens's  firm,  and  its  moderate  price  (8s.)  will  make  it 
Widely  available.  An  excellent  index,  not  given  in  the  German  edition,  has  been 
^^ed,  together  with  a  few  extra  bibliographical  references.  The  only  drawback 
^  the  abeence  of  subject  headlines  (supplied  in  the  German  edition),  which  do 
^nch  to  fiiciUtate  reference. 
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SITBOFE. 

^ndergroimd    Water-inpply    of   the    Home    Countiei.  — A    pamphlet 

furnished  by  the  Underground  Water  Preservation  Association  biings  to  notice 


Docnus  being  the  equivalent  of  the  Italian  Doro,  the  designation  of  a  lay  brother. 


lea 
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a  question  of  extensive  interest  to  geograpliere,  and  especially  to  geologUts,  while 
at  the  same  time  Beekiog  to  demonstrate  an  economic  abuse  of  the  gravest 
oature.  Certain  daily  and  other  joumob  have  recently  given  light  to  the  fact  of 
the  serious  depreciation  of  welU,  springs;,  and  the  headwaters  of  Btreams  ia  tha 
high-lyiDg  lands  which  surround  the  London  bsain  ;  along  the  liue  of  the  ChUtams, 
in  Berke,  Bucks,  and  Hertfordshire ;  in  Essex ;  and  in  the  Kentish  uplands.  In 
these  parts  for  some  ^ears  past,  wells  and  springs  which  furnish  the  local  water- 
supply  to  villages  and  farms  have  been  found  to  diminish  or  wholly  fail  of  their 
supply  in  a  way  unprecedented  as  far  as  memory  or  history  serves,  and  unaccount- 
able on  the  score  of  deficiency  of  rainfall  or  any  natural  cause.  This  fact  (which 
has  come  under  the  notice  of  the  writer  of  this  paragraph  in  the  case  of  tbe  Beane, 
the  Mimram,  and  other  feeders  of  the  Lea)  the  Association  sets  out  to  eipluu  aa 
a  result  of  tbe  injudicious  taxing  of  the  subterranean  water-supply  in  the  chalk 
by  certain  of  tbe  water  companies  supplying  London.  The  work  of  tbe  Asbo- 
ciation  originated  in  Kent,  and  thence  enlarged  its  scope.  The  pamphlet  sets  forth 
its  objects;  to  prevent  the  abstraction  of  water  by  companies  to  the  detriment  of 
local  interests  ;  to  suggest  the  best  means  of  preserving  the  local  supply  in  any 
special  case,  and  the  best  position  for  companies'  pumping  stations  with  this  end 
in  flew ;  and  to  prevent  companies  from  obtaining  Parliamentary  jmwers  of  which 
the  exercise  would  be  detrimental.  The  history  of  the  formation  of  the  Association, 
its  distinguished  patronage,  and  its  work  up  to  the  present  are  set  forth,  togethsT 
with  expert  reports  on  the  whole  question,  press  extracts,  anil  an  account  of  a 
deputation  to  the  Right  Hon.  W.  IL  Long  on  the  subject,  while  copious  appen- 
dices give  listA  of  members  and  guarantors,  also  rainfall  tables  from  Graeawicli 
and  Stations  within  the  affected  areas.  No  sentence  shows  in  a  clearer  ligkt 
tha  deep  importance  of  the  question,  than  that  which  instances  the  remov«l 
of  country  families  to  the  metropolis  owing  solely  to  the  shoctags  of  water  Is 
their  homes. 

The  Fyreneei  and  the  Diitribatioo  of  Animal*.— A  paper  on  the  in- 
fluence of  the  Pyrenees  on  aniraal  distribution  was  read  by  Dr.  R.  F.  Scharff,  of 
Dublin,  at  the  Berlin  Meeting  of  the  International  Congress  of  Zoologists  in  1901, 
and  hat  since  been  issued  as  a  reprint  from  the  proceedings  of  that  body.  After 
pointing  out  that  ranges  which  ran  from  east  to  west  tike  the  Pyrenees  have  a 
greater  influence  on  animal  distribution  than  others,  owing  to  the  fact  that  they 
stand  in  tha  way  of  northward  or  southward  movement  reaultiog  from  climatic 
changes,  and  noting  that  identical  species  on  the  two  sides  of  the  range  may  either 
have  taken  a  circuitous  loute  round  its  ends  or  crossed  tha  crest  when  it  was  lower 
or  subject  to  a  still  milder  climate  than  at  present,  Dr.  Scharff  iostances  the  preaent 
distribution  of  certain  forms  as  indicating  the  probable  routes  of  former  migratioos. 
In  the  case  of  aninaals  like  the  chamois,  which  he  considers  to  have  crossed  the 
Pyrenees  from  the  east  and  spread  over  the  Cantabrian  mountains  within  com- 
paratively recent  times,  there  is,  of  course,  nothing  surprising  iu  tbe  fact  that  the 
range  has  proved  no  barrier,  but  it  is  otherwise  with  some  of  tbe  instances  given 
from  among  the  reptiles  acd  still  lower  groups.  Many  western  forms  of  thees 
have,  however,  crossed  into  France,  in  some  cases,  no  doubt,  by  the  lower  bills  at 
the  extremities  of  the  chain,  while  eastern  forma  have  also  made  their  way  into 
Spain.  Tbe  most  strikiog  instances  are,  perhaps,  those  of  similar  migrations  by 
amphibia,  whose  movements  are  subject  to  many  difficulties.  Among  the  sala- 
manders, Moli/e  marmorala  and  M.palmiila  seem  to  have  been  limited  within 
comparatively  recent  times  to  Spain  and  France  respectively,  but  each  has  now 
crossed  tbe  range,  though  in  small  numbers.  These  seem  to  have  utilized  the 
lower  western  spurs  as  a  point  of  orouing;  but  an  older  form   {Saiamandm 
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wmaeulcaa)  haa  eridenily  crossed  the  crest  of  the  naige,  and  was  foand  by  Dr. 
Sehftrff  at  an  altitude  of  1800  metres  (5900  feet),  on  the  pass  of  ''  Le  Bomport.'* 
The  distribaUoD  of  Molge  cupera  is  interesting  as  favouriDg  the  view  of  a  former 
cosuMctkm  between  the  P^reoees  and  the  mountains  of  Corsica  and  Sardinia, 
poMiUy  in  lieaosoic  times.  Dr.  Scharff  arrives  at  the  general  conclusion  that, 
though  cansing  some  hindrance  to  animal  migration,  the  Pyrenees  can  be  eauly 
tomad  at  their  two  extremitios,  and  that  the  older  forms  have,  as  a  rule,  crossed 
the  crest  of  the  range,  probably,  in  most  cases,  before  the  glacial  epoch. 

Tll0  Kaiaor  mihelm   Canal.— The  report  on  the  traffic  of  the  Kaiser 

Wilhelm  canal,  recently  issued  by  the  German  Grovernment,  gives  the  statistics 

lor  the  year  ending  March  31  last.    No  great  development  in  the  traffic  has  taken 

place.  While  in  the  previous  year  the  total  number  of  vessels  of  all  sorts  using  the 

canal  was  29,045,  of  an  aggregate  tonnage  of  4,282,094  tons,  that  of  the  year  ending 

in  March  last  was  80,161,  and  the  tonna^^e  4,285,301.    It  appears  that  there  was  a 

of  tonnage  in  British,  Germao,  Belgian,  French,  Norwegian,  and  Swedish 

,  bat  an  increase  in  Danish,  Dutch,  and  Russian.    The  total  receipts  of  the 

esoal  amounted  to  £106,351,  and  the  expenses  to  £121,141,  a  decrease  having  taken 

pboe  in  both. 

Coflunareial  Sdnoation  in  Anftria.— We  extract  the  following  from  a 

noent  puUication  of  the  Minbtry  of  Education  in  Vienna,  dealing  with  the 
diikribution  of  commercial  schools  in  Austria.  The  organization  of  these  schools 
hiB  been  in  the  hands  of  the  state  since  1888.  At  the  present  date  (end  of  1902) 
ibsre  are  in  existeoce  186  schools  in  117  dififereut  localities ;  23  higher  commercial 
•ehools  (Akatiemien,  etc.),  and  amongst  these  44  composite  schools.  Most  of  these 
ire  private  schools,  a  small  proportion  of  which  are  endowed  by  the  state,  while  a 
my  few  are  Government  institutions.  The  importance  of  Vienna  as  ths  com- 
■ittdal  capital  of  the  country  is  recotoiized  by  its  supply  of  18  schools,  of  which  2 
•re  "  higher  *'  and  12  composite.  Prague,  as  centre  of  the  chief  industrial  and 
commercial  crown  lands  of  the  western  half  of  the  kingdom,  has  18  commercial 
tthools,  of  which  2  are  higher,  and  1  composite.  The  relatively  large  number 
of  schools  in  Bohemia  is  due  to  the  rivalry  of  the  two  languages — German  and 
Oiech.  Bohemia  possesses  83  schools  in  54  towns,  forty-five  per  cent,  of  the  total 
I  for  the  whole  of  Austria,  chiefly  cmgregated  in  the  north-west.  Next  comes 
Moravia  with  28  schools  in  17  towns,  and  then  Lower  Austria  with  26  schools  in 
S  towns;  Styria  has  only  10  schools,  distributed  in  7  towns.  Bukowina,  the  most 
eMteriy^and  Dalmatia,  the  most  southerly,  of  the  crown  lands,  have  only  one  school 
eseb.  The  great  preponderance  of  the  Gt;rman  element  in  cDmmercial  affairs 
appears  from  the  £act  that  German  is  spoken  in  122,  or  sixty-six  per  cent,  of  the 
schools.  In  48  schools  (twenty-six  per  cent.)  the  Czech  language  is  employed.  Bath 
languages  are  used  in  ike  teaching  in  10  schools.  Four  schools,  of  which  three  are 
^higher**  (in  South  Tyrol,  Trieste,  and  Cattaro),  use  the  Italian  language.  Polish 
is  ^oken  in  the  academies  of  Lemberg  and  Cracow.  The  relatively  large  proportion 
of  non-Gernuui  academies (18  out  of  23)  shows  how  uniform  is  the  effort  to  provide 
adegoate  adocational  tndning  for  each  of  the  great  linguistic  divisions  of  the 

rroflwiorial  Appointment  in  Vienna. — Dr.  Eugen  Oberhummer,  professor 
ni  thsUidyerrityof  Munich,  has  been  appointed  to  the  chair  of  historical  geography 
h  tha  UoifiKBi^  of  Vienna,  vacant  by  the  death  of  Prof.  Tomaschek.     Dr. 

bom  in  Munich  in  1859,  and  has  made  journeys  in  the  Nearer 
important  memoir  on  Cyprus.    He  is  regarded  as  a  special 
l|»gsography  of  ancient  Greece,  and  has  recently  interested  himself 
h  ■nrtographjr,  especially  of  the  Alps. 
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Emigration  from  Soatlieril  Italy. — A  recent  cfficid  report  draws  atten- 
tion la  the  extraordinary  deppulation  cow  going  on  in  the  province  o!  liisiliwt*. 
With  a  population  of  about  half  a.  miliioD  perfioD)>,  luoBt  of  nhom  are  engaged  in 
agriculture  of  a  most  primitive  kind.  It  covers  an  area  oC  about  ^iOOO  square  miles. 
It  ia  ravaged  b;  malaria,  and  va^t  districts  of  it  hare  been  confiscated  by  the  state 
for  Don-paymeot  of  taxc°.  The  forests  have  been  largely  destroyed,  but  the  rivers, 
which  might  be  utilized  for  irrlgatioo,  have  hitherto  been  left  untapped.  It  is 
stated  that  more  than  half  the  arable  land  ia  in  the  hands  of  the  state,  which  means 
that  it  has  reverted  to  the  condition  of  prairie.  In  the  first  three  months  of  l;i02 
no  less  than  22,0(Xi  emigrants  left  the  provinces. 

Tbe  Over- pop alation  of  Poland. — The  population  of  Poland,  according  to 
a  retent  report  of  our  Consnl-General  at  Warsaw,  ia  as  much  as  192  to  the  square 
mite — a  density  not  only  greater  than  that  of  any  other  province  of  the  Bussian 
empire,  but  even  more  than  that  of  the  neighbouriog  Prussian  provinces  and  of 
France.  The  holdings  of  the  peasants  are  m  small  that  it  is  almost  impossible  for 
them  to  make  a  living  by  agriculture.  While  in  the  United  Kingdom  IT  per 
cent,  of  the  population  look  for  a  living  in  tbe  fields,  in  Germany  40  per  cent.,  and 
in  France  47,  66  per  cent,  are  tillers  of  the  soil  iu  Poland,  and  the  wage  average  is 
only  dd.  per  diem.  High  rents  prevent  peasant  onnersbip,  and  of  the  total  rural 
population  of  9,000,000  there  are  850,000  males  of  the  peasant  population  who 
have  nq  land  at  all,  and  some  6()0,OOO  more  whose  land  will  not  keep  them.  Tbe 
production  of  corn  is  continually  becoming  less  and  less  sufficient  for  tbe  support 
of  the  population,  and  extensive  emigration  accordingly  takes  place. 


Lake  Baikal.— The  nzploration  of  Lake  Baikal  by  M.  F.  K.  Drizhenko  was 

commenced  in  1896,  and  a  uote  on  the  first  gear's  preliraioary  investigation  was 
published  in  the  Journal,  vol.  xl.  p.  144.  Since  then  M.  Drizhenko  has  visited 
the  lake  every  year  with  a  party  of  sssiatantR,  ai.d  has  made  detailed  surveys  of 
tbe  shores,  determined  several  positions  astrooomically,  and  executed  triangulation 
and  plane-table  surveys,  besides  magnetic  and  temperature  observaiioos.  The 
longitude  of  I.istvenichnoje  was  ascertained  to  be  2'  IT"'4  oast  of  Irkutsk,  nith  a 
probable  error  of  ±0"  '04,  snd  nine  poiots  in  all  were  determined  by  aatrooomicBil 
observation.  In  examining  the  southern  shore  east  of  Utulik,  a  submarine  ridgo 
over  5  miles  long  at  a  depth  of  8  falboma  was  discovered,  where  fishing-boats  can 
anchor  and  set  their  net;.  Tbe  Maloye  Mote,  between  Oikbon  and  the  western 
shore,  is  46  miles  long  by  9  broad,  and  is  an  excellent  refuge  for  boats  during 
storms,  and  tbe  OIkhon  gate  is  easily  navigable.  To  the  north  of  the  Maloye  More 
tbe  western  shore  offers  few  facilities  for  anchorage,  the  water  being  deep  and  the 
bays  exposed.  On  the  eastern  shore  the  bottom  slopes  more  gradually,  and  there 
are  several  good  harbours.  Among  these  are  tbe  Davsba  and  Soi^novka  bays,  and 
the  Chivirku  gulf  with  a  depth  of  300  fathoms  at  the  mouth,  gradually  shaliowing 
to  10  feet  and  less  at  tbe  upper  end.  The  last  has  several  bajs  ioacoessible  to 
steamers  owing  to  shallows  at  the  eatrances,  but  the  Bezimannaya  is  convenient 
and  shellered.  The  Barguzin  bay  is  shallow,  and  the  water  ia  rough  when  the 
wind  is  south-west.  Further  south  to  the  Beflmannaya  bay,  tbe  coast  is  dangerous. 
This  bay  is  shelt«red,  and  has  good  anchor! ng-gronnd,  whereas  the  GorachtDskaya 
is  exposed,  and  anchors  drag  there.  Boatn  put  in  because  of  the  proximity  ol 
the  mineral  spiings  in  tbe  Turks  valley.  Several  parts  of  the  coast  had  not  beea 
Ihorougbly  examined  at  tbe  end  of  1901,  to  which  period  M.  Drizhenko's  report  in 
tbe  hvaliyii,  No.  2,  1902,  extends.     The  soundings  in  the  middle  and  southera 
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parts  of  the  like  were  inoomplete,  and  the  surrey  of  the  delta  of  the  Selenga,  etc  . 

An  examinatioii  of  the  Upper  Angara  Talley  is  also  desirable,  with  a  view  to  the 

conatrQctian  of  a  road  to  the  Vitim.    At  present  goods  for  the  Yitim  goldfields 

are  oonTeyed  from  the  railway  at  Tuiret  to  Zhigalovo  (265  miles),  and  thence  at 

high  water  in  the  spring  and  aatumn  700  miles  down  the  Lena  and  200  miles  up 

the  Vitim  to  Bodaibo,  whereas  by  Lake  Biikal  the  distances  would  be  330  miles 

on  the  lake^  150  miles  on  the  upper  Angara  to  the  mouth  of  the  ri^er  Churo,  and 

thenoe  by  land  130  miles  to  Bodaibo,  or  a  total  distance  of  not  much  more  than 

600  miles.    Not  only  would  the  distance  be  shorter,  but  the  traffic  woold  be 

independent  of  the  le^el  of  the  riyers,  the  time  of  transit  shorter,  and  the  cost 

half  or  a  third  what  it  now  is.    The  following  publications  are  to  be  issaed :  a 

general  map  of  the  lake  on  the  scale  of  12  miles  to  an  inch ;  maps  of  the  northern, 

middle,  and  southern  sections  on  the  scale  of  2  miles  to  an  inch,  of  which  the  first 

two  are  already  issued ;  an  atlas  of  sections  on  the  scale  of  about  2  miles  to  3 

inches,  showing  the  coastal  strip  with  anchorages,  etc. ;  and  a  sailing  directory. 

Sereral  lighthouses  haye  been  erected. 

A7BICA. 

Jebel  Oarra  and  fhe  Knrknr  Oaiis. — From  the  Survey  Department  of  the 
Public  Works  Ministry  of  Egypt  there  has  been  issued  (Cairo,  1902)  a  pamphlet 
on  the  results,  topographical  and  geological,  of  a  recent  surrey  of  this  little-known 
district  in  the  neighbourhood  of  Assuan.    The  Nile  is  here  flanked  by  the  dreary 
nnd-eovered  plains  of  the  Nubian  sandstone,  undulating  and  very  gently  rising 
from  the  river-level.    Journeying  across  these  plains,  in  a  direction  west  by  south 
of  Assuan,  Dr.  John  Ball,  who  beaded  the  reconnaissance  and  has  written  the 
pamphlet,  reached  cretaceous  rocks  and  the  typical  low,  flat-topped  hills  of  the 
cretaceous  region,  after  a  journey  of  some  20  miles,    lie  had  previously  used  points 
d  the  triangulation  in  the  survey  of  the  First  Cataract,  from  which  Jebel  Garra 
was  visible,  to  locate  the  position  of  that  bill,  and  he  furnishes  ,tbe  results  of  his 
observations  here,  and  of  those  on  which  they  were  grounded.    Jebel  Garra  is 
situated  about  halfway  between  Assuan  and  Kurkur  oasis,  and  Dr.  Ball's  route- 
survey  was  made  with  the  plane-table  and  measuring-wheel,  checked  by  his 
tnaogpilation  points.    Whereas  in  most  previous  desert  explorations  the  Egyptian 
Geological  Survey  has  had  to  rely  on  the  barometer  for  the  determination  of  levels, 
in  thia  case  Dr.  Ball  was  able  to  fix  the  levels  of  main  points  trigonometrically.    The 
height  of  the  highest  point  of  Jebel  Garra  and  of  the  azimuth  station  on  a  hill  near 
Kurkur  were  also  trigonometrically  determined.    After  a  short  general  description 
of  the  topography  of  the  Assuan  region,  the  author  passes  to  a  more  detailed 
deacription  of  the  route.    The  scenery  at  and  about  Jebel  Garra  is  striking  in  the 
The  limestone  is  faced  and  split  in  every  direction;  the  path  of  the 
follows  fissures  of  great  depth,  but  only  a  few  yards  wide,  and  the  whole 
is  described  as  apparently  "tumbling  to  pieces,"  while  the  effects  of  the 
of  wind-borne  sand  afford  a  wonderful  illustration  of  this  destructive  force. 
The  wide  view  from  the  summit  over  the  Libyan  desert  is  also  notable.    The  route 
as  it  apjvoachea  the  oasis  is  less  well  msrked  than  it  has  been  previously  over  the 
plain.     The  first  view  of  the  oasis  is  described  as  most  pleasing  after  the  tedium  of 
the  desert  track,  a  statement  borne  out  by  some  admirable  photographic  repro- 
ductionf,  the  views  contrasting  very  strikingly  with  the  hard  bareness  of  Jebel 
Garra,  detailed  plates  of  which  are  also  given.     I'here  are  two  shallow  pools  or 
^  wells  "  in  the  oasis,  upon  which  a  number  of  desert  tracks  converge ;  the  water- 
supply  appears  to  be  constant,  as  the  demands  of  Dr.  Ball's  party  were  imme- 
diately replaced.    The  oasis,  however,  is  not  inhabited,  nor  is  it  of  sufficient  extent 
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to  maiutaio  tmy  permsDCDt  settlemdit.  The  observations  of  Dr.  Ball's  reoon- 
naiBaacce,  while  mainlj  geological,  ioclude  very  full  data  in  other  departments; 
indeed,  it  is  reinnrkable  how  much  was  achieved  in  a  bare  week's  work.  Thus  the 
temperatura  of  the  water  at  the  oasis  ia  given  as  15°  C.  (59°  F.)  when  the  air  was 
161°  C.  (ei-T"  ¥.).  A  few  meteorological  observations  are  given,  and  Dr.  Ball 
wftB  favoured  with  a  very  heavy  thunderstorm  accompanied  by  atriking  phenomena, 
Bud  has  also  remarks  to  offer  on  the  mirajie.  The  geology,  both  of  the  region 
generally  and  of  the  route  traversed,  is  discussed  at  length,  aa  aUo  the  origin  of  the 
mter-anpply  of  the  oasis,  which  the  author  leaves  an  open  question,  inciioing  to 
the  view  that  it  ia  derived  solely  from  raio-water.  BeaideB  the  beautiful  repro- 
duction of  photographs,  the  pamphlet  ia  itluElrated  by  large  maps  of  Che  roate 
and  the  region  concerned,  and  of  Kurkur  ilsaif,  the  reproduction  of  which  is  an 
admirable  illustration  of  the  efliciency  of  the  Egyptian  Survey  DepaTtment. 

The  Sudan-Abyiimiaii  TroiituT.  —  The  opiosite  sketch-map  ahows 
the  line  taken  by  this  frontier,  as  delined  by  the  agreement  of  May  15,  IW2,  the 
text  of  nbiob  was  not  made  public  till  December  last.  It  will  be  aeen  that  the 
boundary  thus  fixed  ia  the  western  frontier  of  Abyssinia  only,  that  on  the  aouth 
beiog  still  nnditermined.  By  this  agreement  Abyssinia  obtains  access  to  the 
Fibor-Sobat,  from  the  mouth  of  the  Akobo  to  that  of  tbe  Baro,  although  the 
extreme  claims  made  by  Menelik  in  this  direction  have  not  been  conceded. 
Furlhei  north,  between  tbe  Baro  and  Blue  Nile,  the  new  frontier  rune  for  the  most 
p«rt  well  to  the  west  of  the  3Qih  meridian,  taken  as  the  dividing  lin 
British  and  Italian  spheres  in  the  agreement  of  1891,  though  the  Bl 
in  struck  close  to  that  meridian,  some  15  miles  above  Port  Famaka  i 
district.     North  of  the  Blue  Nile  the  line  does  not  diverge  very  i 
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0  tbe  interaeotion  of  ti°  N.  with  35°  E.  Among  tho 
other  provisions  of  the  treaty,  the  Emperor  Menelik  engages  not  lo  construct,  or 
allow  to  he  constrQCteiJ,  any  work  acroas  the  Blue  Nile,  Lake  Tsana,  or  the  Sobat, 
which  would  arrest  the  Uow  of  their  walera  into  the  Nile,  except  in  agreement  with 
His  Britannic  Majesty's  Government  and  the  Government  of  the  Sudan  ;  to  lease 
to  those  goveroments,  as  a  commercial  station,  a  block  of  territory  near  Itang,  oo 
the  Baro,  having  a  river  frontage  of  not  more  than  2000  metres,  and  an  area  not 
exceeding  400  hectaics  ;  and  to  allow  tbe  construction,  through  Abyssinian  t«(^ 
ritory,  of  a  railway  to  connect  the  Sudan  with  Uganda.  For  a  better  understand- 
ing of  ibe  nature  of  the  country  through  which  the  new  frontier  runs,  we  may  refer 
to  the  papers  and  maps  by  Majors  Austin  and  Owynn  in  the  JotiTiml  for  Maf 
and  December,  lt)01,  and  June,  11)02.  An  annex  to  the  treaty  also  definoB  tba 
mntual  frontiers,  north  and  east  of  Kbor  um  Eagar  on  the  Setil,  of  the  Sudan  anil 
Eritrea  on  tbe  one  band,  and  Eritrea  and  Abyssinia  on  the  other,  the  result  being 
■omewhat  to  modify  previous  arrangements.  Thus  the  wedge  of  territory, 
running  south-west  to  the  Atbara,  which  was  assigned  to  Eritrea  by  the  pre- 
liminary settlement  of  April,  1001,  is  now  cut  off,  while,  on  the  other  hand, 
Eritrea  gains  somewhat  at  the  expenee  of  Abyssinia  between  Ehor  um  Uagar  and 
the  Mareb.    These  frontiers  are  not  shown  on  the  official  map  on  which  our  sketch 


Hydro^fiaphy  of  the  Bahr-el-Ohazal  Begion.— An  instructive  sketch  of 

the  bydrographical  system  of  the  Bahr-el-Ghazal  and  ils  affiuents  has  been  given 
in  the  Anna!es  de  G''0'jmpJ.>e  (vol.  si.,  1902,  pp.  315-338,  and  reprint)  by  Lieut. 
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A.  H.  Dy^,  one  of  the  members  of  the  Marcband  Expadition,  whose  astronomical 
determinations  of  positions  duriog  that  expedition  bare  already  been  referred  to  in 
the  Journal  (rol.  xix.  p.  505).  The  broad  features  of  the  system  have,  of  course, 
been  long  known,  bat  the  bewilderiog  character  of  the  swamps  which  occupy  its 
lower  portion  has  made  it  particularly  difficult  to  lay  down  the  courses  of  the 
streams,  and  it  was  only  the  necessity  for  a  thorough  survey  for  their  navigation 
by  the  steam-launch  Faidherbe  that  led  to  the  more  thorough  elucidation  of  the 
system,  at  the  cost  of  infinite  labour,  by  the  Marcband  Mission.  After  describing 
the  ferruginous  laterite  plateau  which  occupies  the  whole  southern  part  of  tbe  Bahr- 
el-Ghazal  province  as  well  as  adjoining  parts  on  the  Congo  basin,  Lieut.  Dye 
sketches  the  transition  from  this  region,  in  which  the  streams  flow  in  steep-sided 
valleys,  to  the  sea  of  swamps  which  lies  along  the  ninth  parallel.  It  is  in  about 
7^  20'  N.  that  the  first  cbange  occurs,  the  river-banks  opening  out  and  leaving 
between  them  an  alluvial  flood-pldn,  grassy  and  intersected  by  swamps,  through 
which  the  river  winds  in  a  tortuous  course,  much  choked  by  ssmdbanks.  At  the 
height  of  the  rains  this  is  entirely  flooded.  Still  lower  the  rocky  valley-sides 
entirely  disappear,  and  the  clayey  banks  si  ok  below  tbe  mean  water-level,  tbe 
rivers  becoming  more  and  more  narrow,  and  diminishing  in  depth  until  they  are 
finally  lost,  each  in  its  own  belt  of  s  f^amp,  which  forms  a  sea  of  grass,  um  su/f  and 
papyrus.  The  course  of  the  Sf^e,  the  largest  tributary  of  the  Bahr-el-Ghasal, 
through  the  western  extremity  of  these  swamps  was  laid  down  with  much  exact- 
ness, bat  in  tbe  case  of  other  streams,  the  Bahr-el-Homr,  Bahr-el-Arab,  Tonj,  and 
Bohl,  Lieut.  Dy^  is  able  only  to  indicate  the  general  lie  of  the  swamps  which 
mask  their  lower  course.  The  Bahr-el-Ghazal  itself,  from  Meshra-er-Rek  down- 
wards, was  carefully  surveyed,  and  many  indications  were  found  of  the  changes 
which  have  taken  place  since  the  days  of  its  eirly  explorers,  though  M.  Dye  con- 
siders the  sketch  given  by  Lejean  in  1862  as  wonderfully  correct  in  its  general 
outlines.  He  divides  tbe  drainage  channel  (for  such,  rather  than  a  true  river,  is 
the  character  of  the  Bahr-el-Ghaz%l}  into  tbree  sections,  each  with  its  particular 
char^teristics,  flowing  respectively  north,  north-east,  and  east.  The  first  is  at 
times  of  a  greit  width,  as  at  the  expansion  known  as  Lake  Ambaja,  or  Ambatch 
lake  (v(rrongly  Ambady  on  some  English  mips).  There  is  much  floating  vegeta- 
tion, and  the  channels  frequently  change  with  the  winds.  The  depth  is  nowhere 
greater  than  13  feet  in  this  section,  which  is  characterized  as  the  region  of  lakes, 
lagoons,  and  reed-bed?.  In  the  second  section,  characterized  by  the  growth  of 
papyrus,  the  channel  b3Comes  much  narrower,  and  reaches  depths  of  20  feet  and 
more,  though  the  figures  given  by  the  former  travellers  seem  somewhat  ex- 
aggerated. The  width  becomes  greater  again  in  the  last  section,  tbe  banks  of 
which  are,  as  a  rule,  marked  by  anthills  covered  with  brushwood.  Schweinfurth 
was  mistaken  in  saying  that  the  current  of  the  Bahr-el-Ghazal  is  imperceptible, 
for,  except  in  expansions  and  side  branches,  some  movement  can  always  be  traced, 
and  in  the  narrowest  section  it  reaches  a  speed  of  1^  miles  an  hour.  A  remarkable 
characteristic  of  the  region  is  the  small  variation  of  water-level  between  tbe 
seasons,  owing  to  tbe  impoandiog  of  the  water  in  the  marshes.  The  maximum 
flood-level  occurs  on  tbe  Bahr-el-Ghazal  in  November  and  December,  or  two 
months  later  than  on  the  Swe,  and  various  facts  are  quoted  showing  the  slight 
effect  which  a  rise  on  the  upper  courses  of  the  streams  has  on  the  water-level  of  tbe 
swamp  region. 

Reorg^anization  of  French  Weit  Africa.— A  change  Id  the  organization 

of  French  West  Africa  has  once  more  been  brought  about  by  the  decree  of 
Octob?r  1  last.  With  a  view  to  the  consolidation  of  the  territories  under  the 
supreme  jurisdiction  of  a  siogle  functionary,  the  office  of  governor-general  has  been 
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from  that  of  gOTeraor  of  the  Senegal  colony,  this,  like  the  other  (colonies 

of  French  Guinea,  the  Ivory  Coast  and  Dahome,  being  now  placed  under  a  lieut- 

goTemor,  so  ihat  the  gOTemor-general  c&n  now  devote  his  whole  attention  to  the 

fartbermnoe  of  the  wider  interests  of  the  territories.    At  the  same  time,  his  bead- 

qoarterB  are  removed  from  Saint  Louis  to  Dakar,  to  still  farther  emphasize  his 

indspendence  of  the  purely  local  affairs.    Another  important  change  has  been 

ioQtiodaoed  into  the  territoiial  subdivision  of  French  West  Africi,  the  districts  on 

the  upper  Senegal  and  Niger  which  were  detached  from  the  Freoch  Sudan  by  the 

decree  of  October^  1899y  being  once  more  united  with  the  '*  military  territories  "  of 

the  middle  Niger  and  southern  Sahara  into  an  sdministrative  entity  to  be  called 

the  ''Territories  of  Senegambia  and  the  Niger.**    These  territories  will  in  future 

be  adminiatered  by  special  functionaries,  under  the  sapervision  of  the  governor- 

AXSBIOA. 

r.  Haaborj'i  Expedition  in  Northern  Canada.— We  referred,  in  the 

Jammal  for  December  last  (p.  655)  to  Mr.  David  Hunbury's  latest  expedition  to 

the  arctic  re^ons  of  Canads,  giving  some  account  of  his  preparations  during  the 

spent  on  the  coast  of  Hudson  bay  for  his  advance  to  the  north  during  the 

rly  part  of  1902.    Mr.  Hanbury  has  since  returned  from  a  successful  journey, 

daring  which  he  carried  out  the  main  items  of  the  programme  he  had  sketched 

bcfcrehand.     A  portion  of  his  route  was  across  entirely  unexplored  country,  but,  as 

Mr.  Hanburj  remarks  in  a  note  describing  his  journey,  there  are  so  few  marked 

geographical  features  in  the  barren  North  Land  of  Canada  that  his  map  will  merely 

show  a  dotted  line  following  up  a  small  river  across  lakes  and  over  the  divide,  and 

then  deeoending  a  similar  river  to  the  Arctic  ocean.    From  Te-be-elik  lake  the 

routey  'whioh  was  surveyed  by  sextant  and  priematic  compass,  led  across  to  near 

FaOy  lake  on  Back's  river  and  thence  to  the  Arctic  coast  a  little  to  the  east  of 

Oodeo  bay.     Following  this  coast  westward?,  Mr.  Hanbury  found  that  the  previous 

UBTTmy  liad  been  very  correct.    In  traversing  Kent  peninsula  he  found  that  this 

yrmr  mlmoet  an  island,  being  nearly  cut  off  by  a  long  inlet  from  Warrender  bay, 

which  hmd  not  been  seen  by  the  surveyors  of  Melville  sound,  as  the  entrance  is 

haitow.    a  fresh-water  lake  3  miles  long  almost  completes  the  waterway. 

the  Coppermine  about  80  miles,  tho  party  struck  west  across  the  divide 

that  river  from  Greet  Bear  lake.     Failure  of  food-supplies  made  it 

to  hurry,  and,  the  route  being  also  not  easy,  an  accurate  survey  was  here 

impoeedble.    There  is  one  portage  of  8  miles,  and  many  shorter  ones.    The  Dismal 

lakes  of  eome  maps  are  really  only  one  piece  of  water,  the  whole  length  of  which 

Ifr  Hanbury  traversed.    Besides  the  route-suivey,  he  took  constant  observations 

for  latitude,  and  brought  home  entomological,  botanical,  and  geological  collections, 

which  will  be  worked  up  by  specialists. 

ThB  Leeward  Ttlandf- — The  census  for  the  Leeward  islands  was  taken 
throoghoat  the  colony  on  March  31, 1901,  and  is  now  given  in  the  recent  Colonial 
Office  report.    The  total  population  was  127,434,  and  was  distributed  as  follows  : 
ADtigna^  including  Barbuda  and  Redonda,  34,971 ;  St.  Kitts-Nevis,  with  Anguilla, 
4e,446 ;  Dominica,  28,894 ;  Montserrat,  12,215 ;  and  the  Virgin   islands,  4908. 
The  only  islands  in  which  a  decrease  of  population  occurs  are  Antigua,  St.  Kitts, 
and  Nevia,  all  of  which  have  sugar  as  their  main  export.    These  had  their  popu- 
lation reduced  by  1941,  1094,  and  313  respectively;  but  as  the  other  islands 
increasedy  there  was  a  net  decrease  of  only  289  in  the  total  population  during 
the  last  decade.    The  large  excess  of  females  over  males  (13,733)  ujay  be  taken 
la  an  indication  of  the  emigration  of  men  who  have  left  the  islands  in  search  of 
Ho.  n.— Fdruary,  1903.]  0 
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employment  elsewhere.  Tlia  moteorological  recorde  show  that  the  lut  year"* 
raiufikll  was  uouBually  henvj.  Thus  in  Aotigua  the  total  averse  fall  was  57*6 
inches,  which  exceeded  the  mean  of  the  laat  twci]ly  years  by  ll'S  inDhas.  In 
St.  Kitttt  it  was  61'1  as  againBt  38  iuchcB  during  the  previouB  year,  and  on 
November  2  and  3  as  much  as  22  iochcB  fell  in  the  two  days  on  some  of  the 
mountaia  estates.  In  Dominica  the  mean  rainrall  wm  65*71  at  the  United  Stales 
station.  On  the  Middleham  estate,  bonever,  239'5  inches  fell,  and  at  several 
other  stations  falls  of  over  100  laches  were  recorded. 

Abnormal  Weather  Conditiooi  in  Curacoa-— Jud):;ins  from  the  recently 

published  report  of  the  British  consul  at  Cura^o^k,  the  island  seems  to  have  es- 
perieoced  considerable  variation  from  the  normal  meteorolo^oal  conditions  during 
1901.  Though  in  the  re^^on  of  steady  and  constant  easterly  Trades,  the  winds 
blew  often  and  for  long  periods  from  unusual  quarters.  While  neither  the  mean 
atmospheric  pressure  (2981  inches)  nor  the  moan  temperature  of  the  air 
(all"  Fahr.)  varied  m.iterially  from  the  average,  the  rains  were  very  unusually 
protracted  during  the  latter  half  of  the  year,  exceeding  all  previons  records.  The 
total  rainfall  for  the  year  was  26'13  inches  againat  an  average  of  about  16  inches, 
and  in  consequence  the  island  showed  an  unusual  verdure,  and  was  provideil  with 
abandant  fruits  and  vegetables  throughout  what  is  ordinarily  the  dry  setuon. 
Thunderstorms  were  of  frequent  occurrence,  numbering  thirty-four,  or  nearly  ail 
times  as  many  as  those  of  the  two  preceding  years  combined.  The  variable  winds 
alluded  to  prevailed  from  August  to  December,  and  were  in  every  case  accompnnled 
by  close  and  sultry  weather.  The  coldest  month  was  January,  with  an  average  of 
78-6°  Fahr.,  and  the  ''"rmest  September,  with  Sa^fl. 

rOLAS  SEOIOKB. 
Baron  Toll's  Expedition. — News  of  this  expedition  received  in  Europe 
during  last  autumn  is  recorded  in  Kos.  10  and  H  of  PeUrmavnt  MiUcihmgen  for 
last  year.  Duricg  the  spring  of  10O2  the  leader  bad  left  the  sliip  with  the 
astronomer  Seeberg,  in  order  to  matte  bis  uay  to  the  little-known  Qennett  Land, 
the  Koologist  Biriila  haviog  already  cot  out  for  New  Siberia  island.  The  Zarya 
sailed  ou  July  1,  but,  owiog  to  unfavourable  ioe-conditioD«,  was  unable  to  reacb 
either  of  these  islands,  so  that  the  explorers  could  not  be  brought  oS  before  th« 
winter  set  in.  The  Zarya  took  up  winter  quiirters  at  the  mouth  of  the  Lena,  and 
it  was  proposeil  to  despatch  a  sledge  expedition  for  the  rescue  of  Baron  Toll  and 
bis  associates  during  January.  There  seems  no  special  cause  for  anxiety  on 
their  behalf,  as  Bnron  Toll  had,  before  setting  out,  had  in  view  the  possibility  that 
he  might  be  forced  to  winter  on  Bennett  Land. 

Captain  Warneok  in  the  Arctic  Ocean.— In  a  pamphlet  published  by  order 

of  the  Russian  Admiralty,  Captain  Wameck  gives  an  account  of  the  voyage  of  the 
PaKhtxtsof  in  1901.  The  sea  was  crossed  two  or  three  times  bstweeo  Novaym 
Zemlya  and  the  mainland.  On  July  26,  after  a  delay  of  a  day  or  two  owing  to  the 
ice,  the  western  mouth  of  the  MatochiciD  8har  was  reached,  and  od  August  20  the 
channel  was  found  h)  be  unusuitUy  free  of  ice.  The  Shar  is  220  miles  long  by  2  to 
8  miles  broad,  and  winds  among  cliffs  sometimes  rising  precipitously  to  5000  feet, 
while  behind  rise  summits  of  undetermined  height,  and  glaciers  descend  to  the 
water.  On  the  Kara  coast  the  water  uas  open  and  ice  had  not  been  seen,  acoording 
to  information  received  by  Captain  Warneck,  since  the  beginning  of  May.  The 
vessel  was  therefore  able  to  proceed  ourthwards  to  the  Hedveshi  (Bear)  gulf,  in 
74°  8'  N.  lat.,  which  is  120  miles  long.  It  was  entered  in  I8'J7  by  Mr.  H.  J. 
Pearson  in  the  yacht  Laura  (see  Colonel  Feilden's  paper  in  vol,  xi.  [<.  303),  and  had 
heei]  recently  visited  by  the  artist  Borisof  and  his  astistaat,  T.  E,  Timofeyef,  wbo 
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named  the  glacier  at  its  head  the  Witte  glacier.    The  Witte  ends  in  a  huge  wall 

more  than  3  miles  hroad  and  rising  57  feet  above  the  water,  and  not  far  from  it  a 

depth  of  36  &thom8  was  sounded,  so  that  the  thickness  of  the  ice  at  the  extremity 

IB  about  273  feet.    Bergs  were  calved  with  great  firqaency,  and  one  of  them, 

agroond  in  510  feet  of  water,  rose  39  feet  above  tho  surface.    On  August  9  the 

I^ahhiusof  was  stopped  by  ice  as  it  wss  steaming  eastward  along  the  Russian  coast 

at  a  diatance  of  60  miles  from  Medinski  point.    Tiis  experience  is  important 

relatively  to  the  project  that  has  been  put  forth  for  a  port  on  the  Kbaipudirska 

hay,  aod  a  railway  thence  to  the  Ob.    In  another  pamphlet,  reprinted  from  the 

Jsvest\y€Lf  Tol.  xxxviii.  No.  3,  Captain  Wameck  deals  with  the  distribution  of  ice 

In  these  seas  with  especial  reference  to  navigation.    The  sea  is  open  earlier  to 

the   north  than  the  south  of  Eolguyef  island.    The  Kara  strait  was  open  on 

Angaat  2,  and  on  August  27  the  Ifatochkin  Shar  was  clear  throughout  its  whole 

length  ;  while  the  Tugor  strsit  was  closed  till  September  2,  and  its  navigability 

U  very  dependent  on  meteorological  conditions.    In  view  of  the  difficulties  often 

encountered  in  the  straits,  Captain  Warneck  considers  that  the  route  round  the 

north  of  Novaya  Zemlya  is  worth  a  trial.    At  the  end  of  August,  the  pack-ice 

reoedea  from  the  north  coast  of  Novaya  Zemlya,  leaving  the  sea  open  up  to 

lat.  about  80^.    To  ascertain  the  conditions  in  the  Kara  sea,  a  vessel  of  the  ice- 

bieeker  type  should  round  the  north  of  Novaya  Zemlya,  cross  to  Cape  Mate-Sale, 

return  by  the  Matochkin  Shar  to  the  Arctic,  re-enter  the  Kara  sea  by  the  Kara 

■tr^ty  and,  having  attained  the  coast  of  Yalmal  near  the  Sharanof  islets,  cross  once 

iDOfe  to  the  Yugor  strait. 

The  Spitsbergen  Degree  Meaanrement.— The  Swedish  Expedition  which 

went  last  summer  to  Spitsbergen  to  complete  the  operations  for  the  measurement  of 
an  arc  of  the  meridian,  left  unfinished  the  preceding  year  owing  to  unfavourable 
weather  conditions,  returned  during  the  autumn  after  successfully  accomplishing 
its  taak,  a  junction  being  effected  with  the  Russian  net  of  triangles  in  the  more 
amthem  parts  of  the  group.  The  operations  were  begun  in  1898,  and  had,  there- 
forpy  occupied  in  all  no  less  than  five  summers. 

MATHZKATIOAL  AVD  PET8I0AL  GSOGBAPHY. 

The   Tigore  of  fhe  Earth. — A  mathematical  paper,  of  first  importance  to 

gM>d6aiat8y  on  "  The  Vibrations  and  Stability  of  a  Gravitating  Planet,'*  by  Mr. 

J.  H.   Jeans,  Fellow  of  Trinity  College,  Cambridge,  was  communicated  to  the 

meeting  of  the  Boyal  Society  on  December  4,  by  Prof.  G.  H.  Dsrwin.     An 

^fnyff  ^fc  appears  in  the  new  number  of  the  Proceedings,    It  is  pointed  out  that 

"in   the   classical  investigation  of  the  displacements  produced  in  a  gravitating 

sphere  l>y  gi^^n  surface  forces,  the  most  important  of  the  gravitational  terms  is 

Qgx^ttod,     The  effect  of  this  omission  is  to  necessitate  a  correction,  and  this  may 

tmk^rmly  inralidate  the  solution  when  we  are  dealing  with  spheres  the  size  of  the 

or  other  planets.    In  fact,  it  appears  that  for  a  gravitating  solid  of  the  kind 

diacussing,  the  spherical  configuration  may  be  one  of  unstable  equilibrium,*^ 

Apply^S  ^^®  conclusions  arrived  at  to  questions  connected  with  the  figure  of  the 

Ssrtb     Hr.  Jean  says,  "It  seems  to  be  almost  certain  that  the  present  elastic 

oonatants  of  the  Earth  are  such  that  a  state  of  spherical  symmetry  would  be  one  of 

stable  equilibrium.    On  the  other  hand,  if  we  look  backwards  through  the  history 

of  our  planet,  we  probably  come  to  a  time  when  the  rigidity  was  so  small  that  the 

stable   configuration  of  equilibrium  would  be  unsymmetrical.    At  this  time  the 

Karth  would  be  pear-shaped,  and  the  transition  to  the  present  spherical  form  would 

take  place  through  a  series  of  ruptures.    It  is  su<;gested  that  the  Earth,  in  spite  of 

thja  aeries  of  ruptures,  still  retains  traces  of  a  pear-shaped  configuration.    Such  a 

0  2 


192  THB   MONTHLT    RECOBO,  ^^^^^B 

ci)DGe'>'''^'''°>'  would  poBBew  a  single  axis  of  aymmetry,  and  tbia,  it  is  suggeated.  Is 
an  axis  which  meets  the  Barth'a  surface  somewhere  in  the  neighbourhood  of  Eng- 
laod  (or  poesibly  some  hundreds  of  miles  to  the  south-west  of  England),  Starting 
from  England,  we  find  that  Eugland  is  at  the  centra  of  a  hemisphere  vhioh  is 
pnictioally  all  land;  this  would  be  the  blunt  end  of  our  pear,  Bouni'iiig  the 
hemisphere  we  have  a  great  oircie,  of  which  England  It  the  pole,  and  it  ia  o>-er  Ibia 
circle  that  earthquahea  and  volcanoes  are  of  most  frequent  occurrence.  Now,  if  we 
suppose  our  pear  contracting  to  a  spherical  shape,  we  notice  that  it  would  probably 
be  in  the  neighbourhood  of  Its  equator  that  the  changes  in  curvature  and  the 
relative  displacements  would  be  greatest,  and  hence  we  should  eipect  to  find 
earthquakes  and  volcanoes  in  greatest  numbers  near  to  this  circle.  Passing  stiU 
further  from  England,  we  come  to  a  groat  region  of  deep  seaa — the  Pacific,  Sontb 
Atlantic,  and  Indian  oceans ;  these  may  mark  the  place  where  the  ■  waist '  of  the 
pear  occurred.  Lastly,  we  come,  almost  at  the  antipodes  of  England,  to  the 
Australian  continent;  this  may  mark  the  remains  of  the  stalk  end  of  the  pear." 
Although  Mr.  Jean's  description  of  the  distribution  of  land  and  sea,  and  of  regions 
of  seismic  and  volcanic  disturbance,  may  be  open  to  some  criticism  by  geographen 
and  geologists,  it  need  not  seriously  affect  liis  general  results,  which  throw  a  new 
light  on  an  eJCtremely  obscure  problem. 

Bate  of  Torrential  Ero«ioa.— Prof.  Chaix,  of  Geneva,  suggests  that  the 
well-marked  and  different  characteristics  of  torrential  and  glacial  erosion  may  be 
traced  in  many  Alpine  valleys,  and  the  limit  between  them  determined.  He  baa 
examined  the  valley  of  the  Drance  de  Bagnef,  which  flows  into  the  Rh6ae  at 
Martigny,  from  this  piMOt  of  view,  and  finds  that  torrential  erosion  accounts  for 
only  some  6  to  22  metres  of  excavatiua  since  glacial  activity  ceased.  He  conciudea 
that  we  overestimate  the  rate  of  torrential  erosion,  and  that  tlie  immense  volume 
of  matter  worn  away  in  pre-glscial  valleys  must  have  tAkea  much  longer  than  U 
generally  supposed.  Tius  is  an  imporlaat  argument  in  favour  of  the  glacial  theory 
of  hanging  valleys  of  Penck  and  others.  May  not  the  facts  he  also  interpreted  w 
an  indication  of  the  shi'Ttnesa  of  the  period  of  pust-glacial  erosion  ? 

Tbe  Atlantis  Froblem-— Dr.  Scharff  read  a  paper  at  the  ^loological  Saotion 
of  Ihe  British  Association  at  Belfast,  in  which  he  slated  the  results  of  his  atudiee 
of  the  fauna  of  the  eastern  Atlantic  islands.  He  considers  that  Madeira  and  the 
Azores  are  the  remains  of  an  ancient  Tertiary  land,  attached  to  Europe,  and 
probably  severed  from  it  in  Miocene  times,  again  united,  and  not  finally  diseon- 
nected  until  the  Pleistocene  period.  Any  land  bridge  serosa  the  Atlantic  must 
have  been  farther  soutli,  uniting  North  Africa  with  Brazil  sod  Guiana  in  early 
Tertiary  times,  and  probably  disappearing  beneatli  the  waves,  except  for  a  f«w 
peaks,  in  the  Miocene  period. 

limiting  Width  of  Ueander  fieltl.— Prof.  Mark  JefTersuu  has  been  in- 
vestigating the  width  of  ihe  bettoontainiiig  meanders  of  a  river,  aud  finds  it  bears  a 
fairly  constant  ratio  to  the  width  of  the  stream  itself.  To  measure  the  widtli  of 
the  meander  belt,  the  maximum  distance  between  liofa  tangential  to  the  oater 
swings  of  the  river  is  datermiued.  It  is  found  that  streams  rarely  attain  their 
maximum  meanders  until  the  belt  is  two  or  three  limes  as  wide  aa  the  successive 
loops  are  distant  along  the  general  course  of  the  river;  and,  further,  that  the 
meander  belt  is  about  eighteen  times  the  width  of  the  stream  itself,  as  long  ag  it 
flows  across  a  flood-plain,  but  that  the  ratio  increases  greatly  (to  over  thiity  in  the 
cases  examined  by  Prof.  Jefferson)  where  the  meanders  are  incised.  On  the 
Dniester  the  ratios  of  14'3  and  16-4  were  obtained  where  it  flowed  over  a  flood- 
plain,  but  they  rose  to  34  and  36  where  the  meanders  were  incised  In  higher 
ground.     The  average  diBerence  of  the  flood-plain  ratios  is  only  3-3  from  the  mean. 
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in  the  CMe  of  incised  meanders  it  is  12*3.  The  cut-offs  which  regulate 
the  width  on  the  plain  cannot  readUj  occur  where  the  stream-bed  is  cut  in  the 
(Ilatianal  Qtographic  Magaaine,  October,  1902). 
A  CSttOae  of  BiTer-OlinrOf. — Br.  Callaway  points  out,  in  the  Geological 
for  October,  1902,  that  moat  tributaries*  enter  meandering  rivers  on  the 
aide  of  their  onrres.  This  he  explains  as  due  to  the  component  moTement 
of  the  united  waters  of  main  stream  and  tributary  being  directed  towards  the  bank 
the  mouth  of  the  tributary,  but  a  little  lower  down,  and  there  "  the 
f<Moe  will  be  balanced  by  the  resistance  of  the  bank,  and  the  carrying  power 
of  the  current  will  be  reduced.  .  .  .  The  growth  of  this  new  land  will  cause  a 
deflection  of  the  current,  which  will  impinge  upon  the  opposite  bank  lower  down, 
end  will  b^n  to  exoavate."  Above  the  new  land  the  main  stream  will  be  barred, 
in  the  slack  water  sediment  will  be  thrown  down.  The  problem  is  one  of 
mmny  related  to  the  morphology  of  riverine  forms  which  demand  immediate 
inTestigfttion,  and  might  most  profitably  be  studied   in  the  field  during  our 


fiUmndinga  in  the  Atlantic — The  November  number  of  the  Anndlm  der 

Mtfdrograj^ie  contains  two  valuable  papers  on  new  soundings  in  the  Atlantic 

ooeeo.      Oaptain  A.  Simonsen,  of  the  Hamburg  and  South  American  Go.'s  ss. 

^mea,  reports  on  soundings  off  the  east  coast  of  South  America,  some  of  which 

considerable  differences  from  those  given  on  the  charts.    The  charts  give  in 

cases  depths  not  exceeding  60  fathoms,  while  a  number  of  Captain  Simon- 

■Bn*8  eonndings  in  the  same  area  did  not  touch  bottom  at  over  100  fathoms. 

Host  <3i  the  discrepancies  occur  between  20°  50'  and  21'^  30'  S.  lat.,  and  40*^  to 

40^  2Xy  W.  long.    The  other  and  longer  list  reports  on  the  sounding  expedition  of 

the  cable  ship  von  FodlneUki  in  the  summer  of  1902.    Three  hundred  and  eighteen 

new  soundings  are  given,  along  three  lines :  (1)  mouth  of  the  English  channel  to 

the  Axores;  (2)  Azores  to  New  York ;  (3)  New  York  to  Azorep.     Special  care  was 

taken,  by  the  use  of  Bendle's  sounding-tube  and  the  Lucas  ^'  snapper,"  to  obtain 

good  samples  of  the  bottom,  and  observations  of  surface  and  bottom  temperature 

wore  made,  the  latter  with  a  "  Reynolds  *'  deep-sea  thermometer,  concerning  the 

eonsfemction  of  which  the  Deutsche  Seewarte  asks  for  information. 

List  of  Sonndingl. — We  have  received  the  Admiralty  list  of  soundings  and 
ttmpsnture  observations  received  from  H.M.  surveying  ships,  Indian  Marine 
Sarvey,  and  British  Submarine  Telegraph  Companies  during  1001.  The  list 
iieludcs  eleven  series,  two  in  the  South  Indian  ocean,  one  in  the  North  Indian 
ooeao,  one  in  the  Red  sea,  one  in  the  North  Atlantic,  three  in  the  South  Atlantic, 
one  ID  the  North  Pacific,  and  two  in  the  South  Pacific. 

Vatnral  Hiftory  CoUooting. — We  draw  the  attention  of  intending  travellers 

to  the  excellent  little  handbook  of  instructions  for  collectors  lately  issued  by  the 

Nstmal  History  Museum  at  South  Kensington.    It  gives  in  a  clear  and  concise 

fnm  hints  on  the  collection  and  preservation  of  specimens,  both  of  the  various 

■sbd^vidons  of  the  animal  kingdom,  and  of  plants,  foasils,  and  minerals.     Each 

action  (which  may  also  be  had  separately)  has  been  prepared  by  a  member  of  the 

itf  of  the  Natund  History  Museum,  which,  it  is  hoped,  may  in  course  of  time 

batefit  in  one  way  or  another  by  the  collections  of  those  who  use  it.     While 

istended  primarily  for  the  use  of  voluntary  collectors,  it  is  equally  suitable  for  use 

bjr  mofe  professioBal  naturalists.     While  most  of  the  sections  have  been  specially 

written  for  the  purpose,  Mr.  G.  Murray  reprints,  with  few  additions,  the  directions 

for  ooUectiDg  and  preserving  plants  drawn  up  by  Robert  Brown,  considering  that 

any  fresh  directions  **  could  only  fail  to  equal  these  in  conciseness  and  lucidity." 

It  may  be  observed,  however,  that  some  of  the  directions  do  not  tally  with  those  of 
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other  guides,  and  show  that  doctDrs  may  disagree  on  these  as  on  other  subjects. 
Thus,  the  tin  collecting-boxes,  pressing-boards,  and  straps,  which  are  so  strongly 
condemned  in  the  instructions  issued  by  the  authorities  of  the  Calcutta  Herbariam, 
all  find  a  place  in  the  recommendations  with  regard  to  outfit.  The  different 
conditions  in  tropical  and  temperate  regions  no  doubt  account  for  the  discrepancy. 
As  a  whole,  the  instructions  are  a  decided  advance  on  any  yet  issued,  and  their 
comprehensiveness  is  shown  by  the  fact  that,  as  regards  the  animal  kingdom,  they 
deal  with  every  grade  of  life  from  tigers  to  mosquitos. 


OBITUARY. 
Sir  Arthnr  Hodgson. 

Wk  regret  to  announce  the  death  of  Sir  Arthur  Hodgson,  K.o.ii.0.,  a  Fellow  of 
the  Society  of  old  standing,  and  an  ex-member  of  the  Gouncil.    Sir  Arthur  was 
the  son  of  the  Bev.  Edward  Hodgson.    He  was  born  in  1818,  and  was  educated  at 
Eton  and  Corpus  Christi  College,  Cambridge.    After  serving  as  a  midshipman  in 
the  navy  for  three  years,  he  determined,  at  the  age  of  twenty-two,  to  try  his  for- 
tune in  the  colonies,  and  settled  down  at  Darling  Downs,  in  the  Moreton  Bay 
settlement,  which  then  formed  part  of  New  South  Wales.    Here  he  speedily  be- 
came one  of  the  leading  colonist?.    He  was  made  a  member  of  the  Legislative 
Assembly  of  the  colony,  and  played  an  active  part  in  public  affairs.    In  1856  he 
was  appointed  general  superintendent  of  the  Australian  Agricultural  Company. 
Three  years  later  the  settlement  was  separated  from  New  South  Wales,  and  the 
colony  of  Queensland  came  into  existence.     Mr.   Hodgson   was  quite  out  of 
sympathy  with  the  movements  which  were  so  rapidly  changing  the  old  order  of 
things  in  Australia,  and  had  strenuously  opposed  the  separation.     But  once  the 
change  had  been  effected,  he  threw  himself  vigorously  into  the  public  life  of  the 
new  colony.    For  some  years  he  represented  Warrego  in  the  Legislative  Assembly:    ^ 
In  1862  he  acted  as  commissioner  for  Queensland  at  the  great  International  Exhi- 
bition in  London,  and  in  1867  filled  the  same  post  at  the  Paris  Exhibition.    A 
year  later  he  became  Secretary  of  Public  Works  for  the  colony,  while  the  year  after 
that  saw  him  Colonial  Secretary.     Five  years  later  he  came  home  and  settled  down 
at  Clopton  House,  Stratford-on-Avon.    He  devoted  much  time  and  attention  to 
the  affairs  of  that  ancient  borough  and  of  the  county  of  Warwick,  both  of  which 
ho  served  in  many  distinguished  capacities.    He  still  retained,  however,  his 
interest  in  the  affairs  of  Queensland.    In  1874,  the  year  of  his  return,  he  repre- 
sented the  colony  at  the  Vienna  Exhibition.     When,  four  years  later,  he  occupied 
a  similar  position  at  the  Paris  Exhibition,  occasion  was  taken  to  confer  upon  him 
the  Companionship  of  the  Order  of  St.  Michael  and  St.  George.    His  promotion  to 
be  a  Knight  Commander  followed  in  1886,  when  he  was  a  Royal  Commissioner  for 
the  Colonial  and  Indian  Exhibition,  and  general  secretary  for  the  reception  com- 
mittee.    Sir  Arthur  Hodgson  became  a  Fellow  of  the  Society  in  1856,  and  served 
on  the  Council  in  1892-93.     His  death,  at  the  advanced  age  of  eighty- four  years, 
occurred  on  Christmas  Eve. 


James  ComweU,  PLD. 

By  the  death  of  Dr.  Com  well,  which  took  place  on  December  12,  the  Society 
loses  a  Fellow  who  in  his  day  did  much  to  improve  geographical  education  in  the 
primary  and  secondary  schools  in  this  country.    Dr.  Cornwell  had  reached  the 
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adranoed  age  of  ninety  years,  and  bis  name  is  not  now  so  familiar  in  the  educational 
world  ma  it  was  about  the  middle  of  last  century.    With  the  multiplication  of 
modem  text-books,  his  manual?,  which  embraced  a  variety  of  school  subjects,  have 
Itmt  mucb  of  their  popularity ;  but  they  may  justly  be  said  to  have  served  a  useful 
purpose,   at  a  time  when  the  methods  of  teaching  in  vogue  in  public  schools 
admitted  of  still  greater  reform  than  at  the  present  day,  and  that  they  were  appre- 
ciated by  those  for  whom  they  were  intended  is  testified  by  the  extraordinary 
Boooese  they  enjoyed.    Dr.  Comwell  was  himself  a  teacher,  and  possessed  great 
natural  qualifications  for  his  calling.    He  had  the  bom  teacher's  happy  knack  of 
impartiDg  his  knowledge  to  others,  his  views  on  education  were  broad,  and  he  has 
JQst  claim  to  be  regarded  as  one  of  those  who  heralded  in  the  age  of  modetn 
refiDnn  in  this  department  of  national  life.    In  1846  his  abilities  were  recognized 
Vj  his  being  appointed  the  first  principal  of  the  reconstituted  Borough  Road 
College,  Isleworth,  then  newly  placed  under  Government  control,  and 
the  leading  training  college  for  primary  teachers  in  this  country.    Here  he 
rendered  valuable  service  to  the  cause  of  elementary  education  for  ten  years,  at  the 
•ad  o(  which  period  he  retired,  and  devoted  himself  entirely  to  the  writing  and 
ooostant  revision  of  educational  text-books.    In  the  geographical  field  his  labours 
neolted  in  the  production  of  a  *  School  Geography,'  a  '  Geography  for  Beginners,' 
■ad  a  '  School  Atlas.'    Of  these  the  first  is  the  best  known ;  it  was  very  popular 
in  fleoondary  schools,  and  ran  into  ninety  editions.    Dr.  Comwell  became  a  Fellow 
of  the  Society  in  1860. 


Jnlien  Adrien  Hilaire  Louis. 

We  regret  to  announoe  the  sudden  death,  on  December  15,  of  Mr.  Julien 

Adriea  Hilaire  Louis,  a  Fellow  of  this  Society  and  a  barrister  of  the  Middle 

Temple.    Mr.  Louis,  who  was  in  his  sixty- fourth  year,  was  born  in  Lyons  on 

Much  6, 1839.    He  was,  notwithstanding  the  French  name,  the  sou  of  a  Polish 

flffiosr  of  the  period  of  the  "  Emigration."    The  greater  part  of  his  life  was  spent 

m  India,  where  he  resided  almost  continuously  from  1856  to  1895.    He  served  as 

SToliinteer  during  the  Mutiny  in  1857.    Later,  in  1865,  he  received  the  formal 

tkuka  of  the  Government  of  Bengal  for  the  measures  he  adopted  for  the  relief  of 

a  loeal  famine — measures  which  resulted  in  the  saving  of  many  lives.    A  pamphlet 

vhieii  he  wrote  upon  the  condition  and  prospects  of  Serici  culture  in  Bengal  sug- 

getUd  the  steps  which  were  afterwards  taken  by  the  Government  for  the  revival 

ii  the  silk  industry  in  India.     His  interest  in  the  ancient  literature  of  the  country 

evidenced  in  his  membership  of  the  Buddhist  Text  Society  of  India.    He  was 

the  author  of  a  work  entitled  '  The  Gates  of  Thibet,'  which  was  the  fruit  of 

Inrel  in  Independent  Sikkhim,  British  Bhootan,  and  the  Dooars. 


CORRESPONDENCE. 
Captain  Diokson's  Map  of  the  Kenya  and  Kitai  Districts. 

of  geographical  pioneering  being  almost  past,  has  not  the  time  come  for  a 


critical  use  of  hill-shading,  especially  in  original  maps  issued  by  geographical 
tiee  ?     The  question  is  suggested  by  the  map  of  part  of  the  Kenya  and  Eitui 

districts  from  a  plane-table  sketch  by  Captain  B.  Dickson,  which  was  published 

in  the  January  number  of  the  Geographical  Journal, 


Ifi6  CORBESPONDEKCK. 

Oq  my  journey  to  Mount  Kenya,  in  1899, 1  traversed  all  the  western  portion 
of  the  region  depicted,  and  can  therefore  speak  with  regard  to  it  firom  personal 
knowledge.  I  should  have  been  quite  prepared  to  find  that  my  observations  for 
distance  and  direction  needed  some  amendment  when  compared  with  a  district 
survey,  for  mine  was  a  mere  route  survey,  disturbed  at  certain  points  by  bad 
weather  and  hostile  natives.  I  was  surprised,  however,  to  obtain  in  the  hill- 
shading  of  Captain  Dickson's  map  only  a  very  confused  image  of  the  salient 
features  of  the  district,  which  are,  in  reality,  beautifully  simple  and  markedly 
contrasted. 

To  commence  with  a  small  point  in  the  south,  I  note  that  the  Nairobi  has  a 
continuous  valley  indicated  both  above  and  below  its  falls.  Now,  I  can  prove  by 
photographs  taken  by  my  colleague  Mr.  Hausberg,  that  immediately  above  the 
falls  the  Nairobi  is  practically  flush  with  the  plain,  and  that  it  tumbles  over  a 
precipice  into  the  head  of  a  gorge.  Moreover,  a  few  miles  to  west  there  is  a  well- 
marked  escarpment  facing  eastward,  which  is  breached  by  the  Nairobi  emerging 
from  an  upper  gorge.  None  of  these  features,  which  are  essential  to  the  under- 
standing of  the  country,  are  indicated,  and,  on  the  contrary,  that  which  does  not 
exist  is  suggested. 

Further  northward  the  shading  pre-supposes  the  existence  of  a  high  ridge»  ] 
some  15  miles  in  length,  to  which  the  names  of  Kamahua  and  Boinsero  are  \ 
applied.  This  ridge  has  a  great  abrupt  descent  eastward  towards  the  Tana,  but,  ■] 
as  it  is  shown,  it  should  also  have  a  very  considerable  and  almost  precipitous  fall  J 
towards  the  plateau  extending  from  it  westward.  In  other  words,  it  should,  even  j 
Arom  the  west,  be  a  feature  of  the  landscape  almost  as  important  as  Don  ye  Sabuk.  ] 
This  is  very  far  from  being  the  case.  Whether  seen  from  the  plains  west  of  : 
Donye  Sibuk,  or  down  the  valleys  which  come  from  Meruka  (Muluka),  or  from  ' 
the  hill  of  Eandundu  in  the  north,  whose  position  is  indicated  by  the  figures  , 
'*  4000 "  to  the  right  of  the  word  "  Mbirri,*'  it  has  the  appearance  of  a  mere  rise  \ 
on  the  edge  of  the  tableland.  I  notice  that  in  Captain  Dickson's  map  it  is  marked 
with  the  height  of  5160  feet.  The  plateau  to  west  of  it  cannot  be  many  hundred 
feet  lower.  1  base  this  statement  on  a  line  of  rough  observations  which  I  took  on 
the  spot.  The  elevation  of  the  gap  between  the  mountains  Kanjuyu  and  Eanbiebo 
is  given  by  Captain  Dickson  at  3800  feet,  and  was  estimated  by  me  at  3900,  and 
I  have,  therefore,  confidence  in  the  general  truth  of  my  measurements. 

But  the  shading  becomes  still  more  disappointing  a  little  further  to  north waitL 
The  view  from  Kandundu  in  every  direction  except  the  north-west  is  a  striking  one. 
To  south-west  is  a  plateau  which  is  lower  than  the  tableland  between  Boinseio 
and  Meruka  rising  behind  it.  This  lower  plateau  is  ridged  repeatedly  from  west 
to  east,  owing  to  the  relatively  advanced  denudation  of  the  lava-sheet.  Eastward 
it  ends  suddenly  in  an  escarpment  which,  starting  from  Eandundu,  runs  Booth- 
ward  and  then  south-eastward  in  the  direction  of  the  peaked  Ithanga  hills.  This 
escarpment  is  repeatedly  breached  by  the  tributaries  of  the  Tana  emerging  from 
the  valleys  of  the  plateau.  There  are  some  small  foothills  (quite  subordinate, 
however,  to  the  escarpment  itself),  and  from  these  the  plain  extends  eastward  to 
the  Tana  and  beyond  to  the  horizon.  The  only  features  of  the  wide  expanse  seen 
from  Eandundu  eastward  are  some  distant  insular  hills  and  the  long  belts  of  trees 
which  indicate  the  courses  of  the  Tana,  the  Marathwa  (Mathioya),  and  the  Maragua. 
In  the  map  uuder  discussion  I  find  no  intelligible  suggestion  of  the  great  contrasts 
of  this  laudscape. 

Turning  now  to  the  northward  view  from  Eandundu,  I  again  find  confused 
detail  where  the  features  are,  in  fact,  clear  and  emphatic.  Eanbicho  (Kambijo) 
and  Eanjuyu  (Eamuti)  are  two  isolated  gneisslc  hills  rising  from  700  to  900  feet 
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aboTo  the  plains.  Their  long  axes  are  directed  in  a  south-easterly  direction  parallel 
to  one  another.  The  gap  between  them  is  cut  right  down  to  the  level  of  the 
Mermnga  plain,  and  the  Tana,  already  a  much  more  important  stream  than  is 
suggested  by  the  map,  flows  in  a  shallow  trench  past  the  northern  foot  of  both 
hills.  The  Marathwa  flows  past  their  southern  foot  at  a  level  about  150  feet  lower 
than  the  Meranga  plain.  There  is  a  second  gap  to  westward  of  Kanjuyu.  So 
marked  is  the  isolation  of  these  two  hills,  Eanbicho  and  Kanjuyu,  that  they 
ooDBtitute  a  very  striking  landmark  when  seen  from  the  distant  shoulders  of  Mount 


Northward  of  the  Tana  spreads  the  plain  of  Meranga,  traversed  only  by  some 
low  rises.  Immediately  north  of  Elanjuyu  is  shown  in  the  map  the  confluence  of 
the  Tana  and  its  tributary,  the  Ragati.  They  meet  in  a  hippopotamus  pool,  into 
which  they  £aU  over  lava  cliffs.  Above  these  falls  they  are  flowing  almost  flush 
with  the  plain,  and  yet  the  hill-shading  suggests  gorges  of  an  importance  equiva- 
lent to  that  of  the  Athi.  The  result  is  entirely  to  break  the  effect  of  the  plain 
of  Meranga. 

Finally,  I  observe  the  inscription  curving  round  Meranga  from  north-west  to 
north-east — **  Hills  gradually  riuing  towards  Kenya."    Now,  Kenya  lies  to  north- 
ward and  north-eastward,  and  the  ascent  north-westward  is  to  the  plateau  of 
Laikipia,  whose  level  edge  is  a  conspicuous  feature  as  seen  from  the  northern  foot 
of  Eanbicho.    The.  plain  of  Meranga  ends  some  7  or  8  miles  north-westward  of 
bobicho  at  the  foot  of  a  definite  and  considerable  escarpment,  which  curves 
Jtorthward  and  north-eastward  from  the  neighbourhood  of  Katuri.    This  escarp- 
'l^t  is  cleft  at  two  points  by  the  Sagana  and  Ragati,  whose  valleys  trench  the 
/4ateau  of  which  the  escarpment  is  the  edge.    Some  distance  behind  conmiences 
^^  final  ascent  to  Laikipia.    All  these  facts  are  patent  from  Kanbioho. 

I  do  not  wish  in  any  way  to  blame  Captain  Dickson.   His  short  article  indicates 

^()at  he  has  appreciated  far  more  of  the  essential  contrasts  than  are  shown  upon 

^18  map.    It  is  quite  likely  that  the  chief  fault  lies  with  the  draughtsman.    The 

practice  of  filling  in  the  outlines  of  a  survey  with  hill-shading — ''according  to 

),"  as  the  cookery  books  say — is  only  too  frequent.    The  result  in  the  present 

has  been  to  produce  a  map  misleading  for  the  traveller  because  its  parts  are 

^disproportionate  and  ungrouped,  and  puzzling  to  the  teacher  and  scientific  geo- 

^^pher  because  its  crowded  details  are  to  a  large  extent  meaningless.    Is  it  too 

much  to  expect  that  geographical  surveyors  and  map-makers  should  have  mastered 

mt  least  the  outlines  of  the  science  of  land-forms?    The  artist  who  depicts  the 

hnman  form  finds  it  necessary  to  know  so  much  of  anatomy  as  is  needed  to  explain 

the  contours  of  the  body. 

H.  J.  Mackindeb. 

[Captain  Dickson's  map  is  the  result  of  a  plane-table  survey ;  he  was  not  able  to 
survey  in  equal  detail  all  parts  of  the  region  covered  by  the  map.  He  submitted  to 
the  Society  a  blue-print  copy  of  his  original  drawing.  The  map  published  by  the 
Society  is  simply  a  copy  of  the  blue  print  on  a  smaller  scale ;  the  drawing  was 
mpervised  and  a  proof  was  carefully  revised  by  Captain  Dickson,  certain  altera- 
tions in  the  course  of  rivers  being  adopted  by  him  at  the  suggestion  of  Mr.  S.  L. 
Hinde.  The  intention  of  hill-shading  and  the  necessity  for  discrimination  in 
its  use  are  quite  realized  in  the  map-drawing  department  of  the  Society ;  but 
in  the  case  of  Captain  Dickson's  map  the  draughtsman  was  simply  a  copyist. 
Of  Captain  Dickson's  competency  as  a  surveyor  there  can  be  no  question,  nor 
indeed  of  his  skill  as  a  cartographer.  He  served  with  Colonel  Sir  Thomas  Holdich 
OD  the  staff  of  the  survey  expedition  last  year  in  connection  with  the  Argentine- 
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(Jhile  Boundary  Arbitration ;  and  he  again  acoompanies  Sir  Thomas  Holdich  this 
year  to  lay  down  the  boundary  decided  upon.  Captain  Dickson  will  therefore 
be  unable  to  reply  to  Mr.  Mackinder's  strictures  for  some  time. — Ed.  G.JJl 


The  Crozets. 

In  connection  with  Prof,  von  Drygalski's  narrative  of  the  voyage  of  the  Oauss 
from  Cape  Town  to  Eerguelen  (Geographical  Journal^  ante,  pp.  39-42),  it  may  be  of 
interest  to  repeat  here  some  of  the  facts  known  concerning  the  flora  of  the  Crozets, 
especially  as  he  was  under  the  imprettsion  that  "  no  human  foot  had  ever  before 
trod  this  solitary  strand/' 

Although  the  ChaUmger  Expedition  equally  with  Sir  James  Ross's  failed  to 
effect  a  landing  on  this  group,  I  brought  together  all  that  I  could  find  relating  to 
the  vegetation  in  the  *  Botany  of  the  Challenger  Expedition '  (i.  part  2,  pp.  207-210), 
in  order  to  compare  it  with  that  of  Prince  Edward,  Kerguelen,  and  Macdonald 
groups.  Eight  species  of  plants  were  then  known  to  inhabit  Possession  island, 
six  of  which  were  collected  by  the  officers  of  the  United  States  ship  MonangaJiela, 
and  two  by  Captain  J.  N.  East,  of  H.M.S.  Oomus^  who  examined  the  Crozets  in 
1880  in  order  to  ascertain  if  any  shipv(rrecked  persons  were  there.  The  eight 
plants  are — Pringlea  antiscorbutica  (Cruciferae) ;  Aciena  adscendens  (Rosacea); 
Azorella  Selago  (Umbellifera) ;  Galium  antarcticum  (Rubiaccae) ;  Cotula  plumosa 
(Compositas) ;  Lomaria  alpina  and  Asplenium  ohtusatnm  (Filices) ;  and  Andrasa 
marginata  T  a  moss.  These  plants  are  all  widely  spread  in  the  highest  southern 
latitudes  of  phanerogamic  vegetation,  extending  both  to  the  South  American  and 
New  Zealand  outlying  islands,  or  tj  one  or  the  other  of  these  regions,  except 
Pringlea  antiscorbutica^  which  has  only  been  found  in  Marion,  Possession,  Ker- 
guelen, and  Heard  iblaods. 

Captain  East  reported  to  the  secretary  of  the  Admiralty  that  the  '*  Kerguelen 
cabbage"  was  abundant  on  Possession  island,  and  also  a  plant  called  "red-root," 
on  which,  the  pilot  who  had  spent  some  years  in  the  islands  assured  him,  human 
beings  could  not  only  exist,  but  get  fat.  Specimens  of  the  two  ferns  named  above, 
collected  by  Captain  East,  are  in  the  Kew  Herbarium,  where  there  are  also  speci- 
mens of  Pringlea  antiscorbutica  and  Azorella  Sdago  from  Possession  island. 
They  were  sent  alive  by  Mr.  J.  M'Gibbon,  at  that  date  superintendent  of  the 
Botanic  Garden,  Cape  Town,  who  obtained  them  through  the  master  of  one  of  the 
vessels  trading  to  the  islands;  but  as  they  died  on  the  passage  to  Kew,  tbey  were 
dried  and  preserved. 

In  addition  to  the  eight  plants  enumerated  above,  the  Americans  s%w  '*  a  small 
vine  with  blue  flowers,"  of  which,  however,  they  preserved  no  specimen,  and  I 
cannot  hazard  a  guess  at  what  it  might  be.  The  sealers  in  this  region  informed 
the  officers  of  the  Challenger  Expedition  that  rabbits  and  hogs  abounded  in  the 
islands,  but  both  were  unpalatable  because  of  their  food. 

W.  BOTTING   HeMSLBY, 

Herbarium,  Kew. 
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lEBTINOS  OF  THE  BOTAL  OEOOBAPHICAL  SOCIETY, 

SESSION  1902-1903. 

Fifth  Ordinary  Meeting,  January  12,  1903. — Sir  Clements  Mabkham, 

E.a&,  F.B.S.,  President,  in  the  Chair. 

Elkctioks  : — ffon,  Oliver  Andrew  Borthwick ;  J.  W,  Brooke^  late  1th  Hussars  ; 
Ernest  Charles  Chappdl ;  William  Edioards  Gray ;  Arthur  Hioms ;  Captain  E,  It, 
B.  Murray,  Indian  Staff  Corps ;  Charles  Partridge,  M.A.,  Assistant-District  Com- 
misaioner.  Southern  Nigeria  ;  Lieut,' Colonel  George  Ripon,  Indian  Staff  Corj^s  ; 
Hiomas  Alfred  May  Spargo ;  Arthur  Robert  Tudney ;  Julius  Ritter  und  Edler 
von  Schtnaedel, 

The  Paper  read  was : —  ' 

"Recent  Volcanic  Eruptions  in  the  West  Indies.*'    By  Dr.  Tempest  Anderson. 


GEOGRAPHICAL    LITERATURE    OF    THE    MONTH. 

Additions  to  the  Library, 

By  EDWARD  HEAWOOD,  M.A.,  Librarian,  RQ.S. 

The  following  ahbreyiations  of  nouns  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  in  each  case  written  in  full : — 


A.  =  Academy,  Academic,  Akademie. 
Abb.  =  Abhandlungen. 

Aan.  =  Annals,  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 
Com.  =  Gommeroe. 

C.  Bd.  =  Comptes  Bendus. 
Erdk.  =  JBrdkunde. 

G.  =  Qeography,  Geographie,  Geografla. 

Get.  =  GeBellflohaft. 

L  =  loBtitute,  Institution. 

Iz.  =  Izvestiya. 

J.  =  Journal. 

k.  q.  k.  =  kaiserlich  und  koniglioh. 


Mag.  =  Magazine. 

Mem.  =  Memoirs,  M^moires. 

Met.  =  Meteorological. 

P.  =  Proceedings. 

li.  =  Royal. 

IJov.  =  Review,  Kevue. 

S.  =  Society,  Societe',  Sels^ab. 

Sitzb.  =  Sitzungsberioht. 

T.  =  Transactions. 

V.  =  Verein. 

Verb.  =  Verhandlungen. 

\V.  =  Wissensohaft,  and  compounds. 

Z.  =  Zeitscbrift. 


M.  =  Mitteilungen.  Zap.  =  Zapiski. 

On  account  of  the  ambiguity  of  the  words  octavo,  quarto^  etc.,  the  size  of  books  in 
tbe  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
hslf-ineh.    The  size  of  the  Journal  is  10  x  6). 

A  leleetion  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  "  JoumaL'' 

EUBOFE. 

Alp»-Orography.    B.8.G.  Italiana  3  (1902) :  682-71G,  757-779,  833-861.        Marinelli. 
Studi  orograflci  nello  Alpi  Orientali.      Del  Socio  I*rof.  Olinto  Marinelli.     With 
Illustrations. 

Alps— Btnietnre.  Wahner. 

Das  Sonnwendgebirge  im  Unterinnthal.  £in  typus  Alpineu  Gcbirgsbaues  von 
Dr.  Franz  Wahner.  Herausgegeben  mit  Unterstutzung  der  Gcsesellschaft  zur 
Forderung  Deutscher  Wissensohaft,  Kunst  und  Litoratur  in  Bohmen.  Erster 
Theil.  Leipzig  and  Wien:  F.  Douticke,  1903  [1902].  Size  12  x  8J,  pp.  xii. 
and  356.  Maps  and  Illustrations.  Price  35m.  Presented  by  the  PtMishers. 
To  be  reviewed. 

Anstrin-Hnngary.         Deutseh.  Rundschau  G.  25  (1902) :  49-60.  lokas. 

Stndien  zur  Yerkehrsgeographie  des  osterr.-ungar.   Okkupationsgebietcs.    Von 
Th.  Georg  A.  Lukas. 


aoo 
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Amtris-Hnngirr.  Dfulteh.  Iliiadiehau  0.25(1902):  77-80.  — 

Der  Streit  uru  daa  Meerauge  ia  der  Hoben  Tatta.     With  Map. 
Cf.  note  in  the  Journal  tot  Deoember,  1902  (p.  6S1). 
Balkan  FgnintnlA.  Lii  0.,  B.8.G.  Parxt  6  (1902)^  309-312.  Hardy. 

La  TJg^tation  deepajB  ill^riene.    PorHaroel  Hard;,    AUo  leparale  eopy.preteiUtd 

b]/  the  Author. 
Oarpatbiuu  and  Atpi.  C.  Rd.  13G  (1902):  S72-8T4.  IingMn. 

Analogie  entre  lea  Carpathos  et  les  Alpea.    'SoUi  de  Haniice  Lageoa. 
France.  A  Traver$  U  Monde.  Tour  du  Mot\de  8  (1902):  393-396.  OonbM. 

Le  Horqaenterro. — Uo  Coin  de  Saliara  en  France.    Pu  Paul  Oombea.    With  Map 

and  lUudratioru. 


EiliuL  and  Babot 

__  ,  Bapport  BUT   lee   variations  dn  glaolers 

franqais  de  1900  a  1901,  pre'sente  h  la  Oommission  Frani^aise  de«  OtacieiB.  par 
W.  Kilian.  Bevue  de  Oliiciolo^e,  par  Ch.  Habot.  (Extmit  de  I'AnnQaire  da 
Club  Alpia  Frao^ia,  2S°  volume.  1901.)  Haoon ;  Prolat  F^res,  1902.  Bize 
9  X  G,  pp.  92.     Map  and  Uliutrationl.     Pretented  by  the  Coiamittion. 

rranM—Wett  Ooaat.      B.8.G.  Com.  Bordratix  28  (1902) ;  348-357.  Booqnier. 

Lei  ConraulB  marine  des  ootes  poiteviaes.     Far  le  Prod  Gdinond  Booquiei,     With 


Franoe — Olaoieii. 

HOotoniisaion  Fraofaise  dee   GlaQiai^. 


Qtnnanj. 

Beg-enkarte  der  Fntvinzen  Sohleewig-Hoktein  und  Hannover  aowie  von  Oldeo' 

burg,  BretmsohwelK.  Hamburg,  Bremen  a.  LUbeok.     Mit  erlftutemdem  Text  ttttd 

TaMllen.    In  amtlichem  Aaftiage  bsarbellet  von  Profeisor  Dr.  G.  Hellmaon. 

Berlin :  Dielricb  Beiiner  (Etast  Votuen),  1902.    Size  lOJ  x  7.  pp.  44.    Map. 
Italj.  B.B.G.  llallana  S  (1902):  780-798,  67fr-892.  Kmia. 

L'iQUTemeDto  del  delta  della  Toce  nell'  epooa  etorloa,    Nota  del  Sooio  dott.  Oarlo 

Brrera.     With  Map. 
Italy.  Biv.  0.  llatiana  6  (idOU):  521-525.  Itaglttria. 

Contribnti  geologioi  a  geograflci  fomiti  daLla  DirezioQe  dei  Lavori  della  Society 

Ituliana  per  le  Stradc  Ferrate  Msrldionali  (B.A.).     Par  L.  F.  de  HagistriB. 
Ital;.  Oi^ 

Das  modeme  Italien.      Geeobiclile   der  letzten   ISO  Jahro  bis  zam  Ende   dea 

oe unzebnn tea  Jabrb undo rta.   Von  Fletni Oral.   Uebersetxt  von  F.  Goeti.   Leipzig: 

B.  G.  Tonbner,  1902.    SUe  S}  x  5i,  pp.  x.  aod  380.     Prim  5.60m.     Freientrd 

by  the  PublUher. 
Italy.  FUehar. 

Pror.  Teobaldo  Fisotier.     La  FeDiBola  Italiana,  aaggio  di  oorogrBfia  acientiflca. 

Prima  ttsduziona  italiana  sopra  un  testo  intieramente  riFiuo  ed  ampliato  dall' 

Autore  arriDohita  di  Note  ed  Aggiunte  a  otiia  dell'  log.  V.  NoTareaso,   dott  F. 

U.  PaaoniBi  e  Prof.  F.  Bodizza.      TorlDo :    Unione  Tipogcafloo-Editrtc^,   1902. 

Size   11  X  7|,  pp.   xvi.   and   500.      Map;   Diagram;   aivl   lUiutratiom.     Price 

tire  14.40.    Pretnted  by  lia  PiMither; 
Thia  ia  not  a  mere  translation  of  the  German  edition  publiabcd  in  IS9I,  but  the 
aubjeot-roattor  haa  beea  entirely  reviaed  and  eiteuded  to  twioe  its  bulk. 
NoTth-Weit  Eorope.  CIiUliolio. 

Stanford's  Compendium  of  Geography  aod  TraTel.   (New  laaue.)    Europe,  Vol.  ii. 

The  Nortb  West.      By  Geo.  G.  Oblabolm.      London:  E.  Stanford,  1902.     Size 

8x5,  pp.  siriii.  and  742.    Mapt  and  lUiMratioiu.    Priat  IS*.    Preiented  by  the 

PMithtTi. 
Herway— Pilot  

Supplement,  1902,  relating  to  the  Norway  Pilot.     Part  i.     Tbird  Edition  (1897). 

Corrected  to  June.  1902.     London :  J.  D.  Potter,  1902.     Size  10  x  6i,  pp.  47. 

Price  9(1.    Pntmlei!  by  the  Hydrographer,  Admiralty. 


Snmania — 0«ographloaI  Diotionary. 

Macele  DifUonar  Oeografio  al  Bontniei  . 
0.  1.  Brltianu.  Grigore  G.  Tooileacu.  ' 
Buumeati :  J.  V.  SocecQ,  1902.     Size  13  : 


Labovari  and  atlien. 
.  de  Geo^a  loan  Lahovari  ai  Genera] 

al.  V.    Podul-peBte-Dnn&re  —  Zforaoa. 
Si.  pp.  810. 


i 


GEOGRAPHICAL  LITKRATURK  OP  THE  MONTH.  201 

ZemUftedwie  (1902) :  148-164.  Ghraelief. 

On  tone  Itkes  of  the  Kofltromak  disiriot.    By  A.  Graohef.    [In  BoBsian.]    WUh 


See  note  in  the  Monthly  Beoord. 

IMn.  OomiU  G^Aog,  90  (No.  2)  (1902) :  pp.  146.       Wonetitniky. 
Hjdrogetdoeiaohe  Untennohnngen  im  Kreiee   Nowomoekowtk,   Gonvernement 
JekatninoUkw.  Yon  W.  Woeneeseniky.    (In  Banian,  BAtim^  in  German.]   WUh 

Jfbp. 

iMria^FMtam.  SergejeiT  and  VoTOtlltfoif . 

MebBorologieal  Obaervaiiona  made  in  1901  at  the  month  of  the  Pechora  bj  the 
Expedition  in  the  North  Glaoial  Ooean  under  the  oommand  of  Captain  SergeyeiF 
and  MidahipmAn  NonMUtsoff.  [InBniaian.]  St.  Petersburg,  1902.  Sixe  10)  x  7, 
pp.100. 

IpiiiL  Williami. 

The  Land  of  the  Dona.  By  Leonard  Williams.  London :  Caasell  &  Go.,  Ltd., 
1902.  Siie  10  x  6,  pp.  ziL  and  898.  PortraiU  and  lUuitratioM,  Priee  15«.  net, 
Fmented  hg  ike  PMitken,    [Beyiew,  p.  63,  anie.J 

Itadt  «f  ]>0Ter— Currents.  Wilson  and  Field. 

Report  on  Obeerrations  of  the  Tidal  Onrrents  and  Undercnrrents  in  the  Strait 
of  Dover,  made  with  a  Deep  Sea  Current  Meter.  By  Maurioe  F.  J.  Wilson  and 
Captain  A.  Mostyn  Field,  1900-1901.  London :  J.  D.  Potter,  1902.  Size  18  x  8), 
pp.  12.    Plan,    Price  If.    Preeented  by  the  Eydrographie  Departments  Admiralty, 

Nidsii— lapland.  Tour  du  Monde  8  (1902) :  529^52.  Launay. 

An  pays  dea  Lapons.  Laponie  su^doise  et  Nordland  Scandinave.  Par  L.  de 
Laonay.     WUh  Map  and  lltuitrations. 

Iwitserland— «iaplon.    Que»lion$  Dipt,  ei  Colon.  14  (1902) :  587-609.  Peyrslbe. 

France  et  Simplon.    Par  E.  Peyralbe.     With  Map  and  Diagram, 
Discusses  the  benefits  to  be  gained  by  France  from  the  Simplon  tunnel. 

IwitMrland— Bimplon  TunneL    J£.  ArU  61  (1902) :  23-36.  Ooegg. 

Le  Tunnel  du  Simplon,  et  la  Nouvelle  Ligne  de  Chemin  de  Fer  Directe  Anglo- 
Italienne  pour  TOnent.    Par  le  Dr.  Gustavo  Goegg.     WUh  Map  and  Diagram. 

Mtad  13ngdom— Climate.    QnuLrterly  J.B.  Meteorolog.  8.  28  (1902) :  253-281.    Bayard. 
English  Climatology,  1891-1900.    By  F.  C.  Bayard.     With  Map, 

Vaitsd  Kingdom — Oedlogfieal  Survey.  

Hemoirs  of  the  Geological  Survey.  Summary  of  Progress  of  the  Geological  Survey 
of  the  United  Kingdom  and  Museum  of  Practical  Geology  for  1901.  London: 
B.  Stanford,  1902.     Size  10  x  6},  pp.  220.    Priee  U, 

Vaited  Xingdom—Iake  Distriet.  Brabant. 

The  English  Lakes.  By  F.  G.  Brabant.  London :  Methuen  &  Co.,  1902.  Size 
6  X  4,  pp.  X.  and  380.  ifapa  and  Illu8tration$.  Price  At.  Presented  by  the 
PMiekere,    [Beview,  p.  62,  ante.2 

Vittsd  UngdoM— Laneashire.  Bailey. 

Mem,  and  P.  Maneheeier  LU.  and  PhUotoph.  8.  47  (1902-1903)  :  (No.  2) :  1-10. 

On  the  Adventitious  Vegetation  of  the  Sandhills  of  St.  Anne's-on-the-Sea,  North 
Lancashire  (Vice-County  60).     By  Charles  Bailey.     With  PlaUe. 

Vaitsd  Wngdom— London.  Oook. 

Highways  and  Byways  in  London.  By  Mrs.  E.  T.  Cook.  London :  Macmillan 
A  Co.,  Ltd.,  1902.  Size  8  x  5},  pp.  xiv.  and  480.  lUuetrationg.  Price  6$. 
Preeenied  by  the  PnhHthera, 

An  excellent  acoonnt  of  London,  its  life,  institutions,  and  associations,  under  the 
most  varied  aspects.    Mr.  Hugh  Thomson's  illustrations,  as  usual,  are  inimitable. 

Vaited  Sngdom— Xeteorology.  Quarterly  J.B.  Meteorolog.  8.  28  (1902) :  229-252.  Mill. 
The  Oomiah  Dust-fall  of  January,  1902.     By  Dr.  H.  B.  Mill.     With  Diagrams. 

Vaited  Kingdom— Sootland.  Hinzman  and  Wilson. 

MemoifB  of  the  Geological  Survey.  Scotland.  The  Geology  of  Lower  Strath- 
spej,  (Explanation  of  Sheet  85.)  By  L.  W.  Hinxman  and  J.  S.  Grant  Wilson, 
with  Petrological  Chapter  and  Notes  by  J.  S.  Flett.  d.so.,  Glasgow.  London  : 
E.  Stanford,  1902.    Size  10  x  6,  pp.  vi.  and  92.    lUustrutions.    Priee  Is.  6</. 
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United  Kingdom— Scotland.    ScoUith  O.  Mag,  18  (1902) :  577-587.     PriTat-DesehaneL 
The  Inflaenoe  of  Geography  on  the  Digtribntion  of  the  Population  of  Scotland. 
By  M.  Paul  Prlvat-DeBchanel.    (Translated  from  the  Frencn.) 

United  Kingdom— Scotland.  Dron. 

The  Coal-Flelds  of  Sootland.  By  Bobert  W.  Dron.  London,  etc. :  Blaokle  &  Son, 
1902.    Size  9  x  5},  pp.  8  and  368.    Maps  and  Sections.    Presented  by  the  Publishers. 

United  Kingdom— Sootland— Hebridef.    Aiiture  67  (1902) :  84-85.  Wharton. 

Looal  Magnetic  Focus  in  Hebrides.  By  Sir  W.  J.  L.  Wharton,  K.O.B.,  f.b.s.  Wiih 
Map. 

United  Kingdom— Staffordshire.  Gibson  and  Wedd. 

Memoirs  of  the  Geological  Survey.  England  and  Wales.  The  Geology  of  the 
Country  around  Stoke-upon-Trent.  (Explanation  of  Sheet  128.)  By  Waloot 
Gibson  and'O.  B.  Wedd,  with  Notes  by  George  Barrow.  London:  E.  Stanford, 
1902.    Size  10  x  6,  pp.  88.    Index-map  and  Sections.    Price  Is.  Qd. 

United  Kingdom — ^Wales.  Strahan  and  OaatrilL 

Memoirs  of  the  Geological  Survey.  England  and  Wales.  The  Geology  of  the 
South  Wales  Oal-field.  Part  ii.  The  Country  around  Cardiff*,  being  an  account 
of  the  region  comprised  in  Sheet  263  of  the  Map.  By  Aubrey  Strahan  and 
T.  C.  Cantrill.  London :  E.  Stanford,  1902.  Size  10  x  6,  pp.  vi.  and  148.  Map 
and  Sections.    Price  2s.  Sd. 

United  Kingdom — ^Water-Supply.  Beadle  and  Kay. 

The  Underground  Water  Preservation  Association,  on  the  Underground  Water- 
Supply  of  the  Country.  Edited  by  Clayton  Beadle  and  Wm.  May.  London  : 
Published  by  the  Association.  Size  9|  x  6,  pp.  104.  Map.  Price  Is.  Presented 
by  the  Association. 

ASIA. 

Asia — Cartography.  Diett  and  Lfleken. 

Asien  1  (1902):  09-70,  85-89,  117-119,  152-155,  165-169, 184-186. 

Der  heuiige  Stand  der  Kartographie  Asiens.  Von  Oberst.  W.  v.  Diest  und  Ritt- 
meister  C.  v.  Liioken.     With  Map. 

Asia— HistorioaL  Asien  2  (1902) :  12-14.  Wirth. 

Alte  west-ostliche  Beziehangen.    Von  Dr.  Albrecht  Wirth. 

Ceylon.  Ferguson. 

The  Ceylon  Handbook  and  Directory  and  Compendium  of  Useful  Information,  to 
which  is  prefixed  a  Statistical  Summary  for  the  Colony,  and  specially  for  the 
Planting  Enterprise  :  up  to  June,  1902.  Compiled  and  edited  by  J.  Fergnson. 
1902.     Size  SJ  x  5i,  pp.  1 178.     Plans. 

China — Kianohon.  Xaercker. 

Deutsch,  Kolonialzeitung  19  (1902):  10,  22,  33,  42,  53,  70,  82,  97,  112,  121,  469,  479, 

487,  498. 

Die  Entwicklung  des  Kiautschougebiets.  Von  Maercker.  With  Maps  and 
UluHrations. 

China— MongoUa.  Asien  1  (1902) :  149-152, 186-190.  Fanpel. 

Peking — Urga.     Ein  Reiaebericht  yon  FaupeL     With  Map  and  lUusirations. 

China  and  Japan.  Blakesfj. 

On  the  coasts  of  Cathay  and  Cipango  forty  years  ago.  A  Record  of  Suryeying 
Service  in  the  China,  Yellow,  and  Japan  Seas,  and  on  the  Seaboard  of  Korea  and 
Manchuria.  By  William  Blakeney.  London:  Elliot  Stock,  1902.  Size  9x5}, 
pp.  xz.  and  354.  Price  128.  net.  Maps  and  Illustrations.  Presented  by  the 
Publishers. 

Eastern  Asia.  Eiehthofon. 

Chrysanthemum  und  Dracbe.  Vor  und  wabrend  der  Kriegszeit  in  Ostasien. 
Skizzen  aus  Tagebiicben  von  Freiherrn  Wilbelm  von  Richthofen.  Berlin:  F. 
DUmmlers,  1902.     Size  9x6,  pp.  viii.  288.     Map  and  Illustrations.     Price  6s. 

The  author,  who  is  a  nephew  of  Baron  von  Richthofen,  describes  jonmeys  in 
Japan,  China,  and  Formosa,  in  the  course  of  which  be  sometimes  left  the  beaten 
track. 
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Iikftia.  Boeek. 

1>iuch  Indian  ini  veraohlonBene  Land  Nemtl.  Ethnographuwhe  and  photo- 
graphuohe  Stadienbl&tter.  Yon  Dr.  Kurt  Boeok.  Leipzig:  F.  Hirt  &  Bohn, 
1903.    Biie  10  x  ^.  pp.  xv.  and  320.    Map  and  lUtutratiotu,    Price  1()«. 

ladim.  Connor  and  Boborts. 

Tide  TablM  for  the  Indian  Porto  for  the  Tear  1903  (also  Jaonary,  1904).  Part  i. 
Weatem  Porta  (Snei  to  P4mban  Pass).  Part  ii.  Eastern  and  Burma  Porto  (Galle 
to  Port  Blair).  By  Edwin  Joscelvn  Gonnor  and  E.  Boberto.  Siae  6)  x  4,  pp. 
1204.    Price  2  rupeet  «ae&  PaH.    PreeenUd  (y  the  Secretary  of  State  far  India. 

Iidia.  Quarterif  J.B.  MeUoroUtg.  S.  28  (1902) :  283-279.  DaUaa. 

Earth  Temperature  Obeervations  reoorded  in  Upper  India.  By  W.  L.  Dallas. 
WUkDiasraw^ 

Indk  PnUe. 

La  Cartoerafia  antiea  dell'  India  per  Francesco  L.  PulM.  Parte  i.  Dai  principi 
ftno  ai  £Snmtini  e  agli  Arabi.  Wiik  AJOae.  (Stndi  Itoliani  di  Filologia  Indo- 
Iranioa.  Anno  lY.  Vol.  iv.  pp.  zxiv.  and  1-158.;  Firenxe:  Tip.  <«.  Gamesecchi 
e  Figli,  1901.    Size  9)  X  6.    tauetraiUme.    [To  be  reviewed.] 

Ii&  Webber. 

The  Foresto  of  Upper  India  and  their  Inhabitonto.  By  Thomas  W.  Webber. 
London :  Edward  Arnold,  1902.  Size  9x6,  pp.  xiv.  and  344.  May.  Price 
12t.  6<f.  wd.    PreeewUd  (y  the  PMiehcrt.    [See  review,  anU,  p.  172.] 

Iidit— Census.  

Geoios  of  India.  1901.  Yolame  t.-B.  Baluchiston.  Part  iii.  Provincial  Tables. 
By  B.  Hngbes  Bnller.  (Pp.  388.  Bombay,  1902).— Yolume  xii.  Burma.  Part  i. 
Beport  by  0.  C.  Lewis.  (Pp.  iv.,  152,  Ixxxiv.,  and  vi.  Rangoon,  1902).— Volume 
ZTiiL  Baroda.  Part  i.  Report  by  Jamshedji  Ardeshir  Dalai.  (Pp.  xlii.  and  652. 
Bombay,  1902).— Yolume  xviii.-A.  Baroda.  Part  ii.  Tables.  By  J.  A.  Dalai. 
(Pp.  206.  Baroda,  1902).— Yolume  xviii.-B.  Baroda.  Part  iii.  Provincial  Tables. 
By  J.  A.  Dalai.  (Pp.  92.  Baroda,  1902).  Maps,  etc.  Size  13(  x  8(.  Preeented 
6]f  ike  Indian  Oooemment 

ladia— Census.  


Censos  of  India,  1901.  Yol.  ii.  Ajmer-Merwara.  I*art  i.  Report,  by  R.  C. 
Bramlev  (pp.  x?iii.  and  150.  Ajmer,  1902).  Yol.  ii.-A.  Ajmer-Merwara.  Part 
il  Tables  oy  R.  C.  Bramley  (pp.  210.  Ajmer,  1902).  YoU.  v.  and  v.- a.  (in  one). 
Bslnchistan.  Part  i.  Report.  Part  ii.  Imperial  Tables,  by  R.  Hnghes-BuUer 
(pp.  11,  xii.,  157,  6,  and  84.  Bombay,  1902).  Yol.  xiv.  Coorg.  Report  and 
Tables,  by  W.  Francis  (Madras,  1902.  Pp.  v.  and  62).  Yol.  xv.  Madras.  Part 
i.  Report,  by  W.  Francis  (Madras,  1902.  Pp.  x.  ami  234).  YoL  xv.-a.  Madras. 
Part  ii.  Imperial  Tables,  by  W.  Francis  (ftladras,  1902.  Pp.  iv.  and  384).  Yol. 
XT.-B.  Madras.  Part  iii.  Provincial  Tables,  by  W.  Francis  (Madras,  1002.  Pp. 
240).  Yol.  x?ii-A.  Punjab  (British  Territory  and  Native  States)  and  North-west 
Frontier  Province.  Part  u.  Tables,  by  U.  A.  Ross  (Lahore,  1902).  Yol.  xxi. 
Gwalior.  Part  i.  Report,  by  J.  W.  D.  Johnstone  (Lncknow,  1902.  Pp.  174). 
Yol.  xxi.-A.  Gwalior.  Part  ii.  Tables,  by  J.  W.  D.  Johnstone  (Lucknow,  1902. 
Pp.  588).    Mape^ DiagramSf  etc.    Preeented hy  the  Census  OfficCy  India. 

Iidia— Delhi  Fanshiiwe. 

Delhi*  Past  and  Present.  By  H.  C.  Fansbawe.  London:  John  Murray,  1902. 
8iae  9x6,  pp.  xxii.  and  338.  Maps  ami  Plates.  Price  15f.  net.  Presented  by  the 
PMishcr. 

Intended  rather  as  a  guide  to  Delhi  for  the  use  of  visitors,  than  a  systematic 
histoiy  of  the  city,  though  an  account  is  given  of  Delhi  in  the  Hindu  and  Moham- 
medsn  periods. 

India  and  Oeylon— Tea  Industry.    Abh.  K.K.Q.  Oes.  Wien  4  (1902) :  1-66.        Kiefer. 

Die  Theeindustrie  Indiens  und  Ceylons  (Entwickolung  und  Ueutiger  Stand). 
Yon  Dr.  A.  Kiefer.     With  Map, 

Indiaa  Oeean.  Aloook. 

A  Naturalist  in  Indian  Seas;  or,  Four  Years  with  the  Royal  Indian  Marine 
Survey  Ship  Investigator,  By  A.  Alcock.  London:  John  Murray,  1902.  8ize 
9)  X  6,  pp.  xxiv.  and  328.  Map  and  Illustrations.  Price  I80.  net.  Presented  by 
ike  PMinhcrs.    [See  review,  ante^  p.  17J).] 
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Indo-China.  B.  Comity  VAiie  Franfoiie  2  (1902) :  425-432.  Caix. 

Le  traits  franoo-Biamois.    Par  Robert  de  Oaix.   '  WUh  Maps. 
Indo-Ohina.         A  traven  le  Monde^  Tour  du  Monde  8  (1902) :  341-S42.  

Le  Traits  franoo-BiamoiB.     La  nouTelle  Fronti^re.     Les  Ayantagee  politiqaes. 

WUh  Map. 

Japan— Benin  Iiland^.     BeoUUh  Q.  Mag.  18  (1902) :  645-647.  lUaon. 

Some  Notes  on  the  Bonin  Islands.    By  W.  B.  Mason.     WUh  lOuttnUion. 

Japan—Formosa.  SeoUish  O.  Mag.  18  (1902) :  561-576.  OampbelL 

Formosa  under  the  Japanese :  being  Notes  of  a  Visit  to  the  Taichn  Prefectiire. 
By  Bev.  W.  Oampbell. 

Xalay  Arehipelago— Borneo.  FnrnoM. 

The  Home-Life  of  the  Borneo  Head-Hontera.  Its  Festivals  and  Folk-Lore.  By 
William  Henry  Fnmess.  Philsdelphia :  J.  B.  Lippinoott  &  Co.,  1902.  Siae 
10  X  6i»pp.  zii.  and  190.    Platee.    Preeented  hy  the  AuAor.   [Review,  atUe,  p.  170.] 

Malay  iUrehipelagro— Boxnoo.  Spaan 

Tijds.  K.  Ned.  Aard.  GenooU.  Amiierdam  19  (1902):  515-584,  959-976. 
Beis  van  Beronw  naar  Boelongan.    Door  A.  H.  Spaan.     WUh  Map$. 

Kalay  States.  Bolfield. 

Handbook  of  the  Federated  Malay  States.  Compiled  by  H.  Conway  Belfleld. 
London :  E.  Stanford  (not  dated).  Size  8^x5^,  pp.  iy.  and  170.  Map$  and 
Platee.    Price  2s.  6d.    Preeenied  bff  the  PMuher. 

Kalay  Stetss.  

Straits  Settlements.  Reports  on  the  Federated  Malay  States  for  1901.  London  : 
Eyxe  &  Spottiswoode,  1902.    Size  l^  x  8),  pp.  82.    Price  9d. 

Xalay  Stetes— Tin.  Odllot. 

Oetave  J.  A.  Collet.  L*£tain.  Etude  mini^re  et  politique  snr  les  Etats  V4dMB 
Malais.  Bmzelles :  Falk  Fils,  [not  dated].  Size  10  x  6},  pp.  196.  Map  and 
lUtutratione.    Price  5  /r.    Preeented  hy  ike  PMUher. 

Vorthem  Japan.  Batehalor. 

Sea-girt  Yezo.  Glimpses  at  Missionary  Work  in  North  Japan.  By  the  Rev. 
John  Batchelor.  London  :  Chnroh  Missionary  Society,  1902.  Size  7)  x  6|,  pp. 
viii.  and  120.  Map  and  lUustratione.  Price  2$.  6(f.  Pretented  (y  (he  Editorial 
Secretary  C.M.8. 

Persia.  Lander. 

Across  Coyeied  Lands;  or,  A  Journey  from  Flushing  (Holland)  to  Calcutta, 
Oyerland.  By  A.  Henry  Savage  Landor.  In  two  vols.  London  :  Macmillan  & 
Co.,  1902.  Size  9  X  5 J,  pp.  (vol.  i.)  viii.  and  462 ;  (vol.  ii.)  viii.  and  460.  Mape 
and  Illuatratione.    Price  30s.  net.    Presented  hy  the  Publishers. 

Persia.  Morgan  and  Cbiuthior. 

Mission  Soientifique  en  Perse.  Par  J.  de  Morgan.  Tome  Troisi^e.  ^tadea 
G^logiques.  Partie  iii.  Eohinides.  Supplement  par  Y.  Gautbier.  Paris:  E. 
Leroux,  1902.    Size  11  x  9,  pp.  109-190.    Platee. 

PersU.  /«.  Ifnp.  But.  0.8.  88  (1902) :  127-170.  Zamdaji. 

Preliminary  Report  on  the  Journey  in  Persia.    By  N.  A.  Zarudnyi.   [In  Russian.] 
Russian  Central  Asia.  Ohbus  82  (1902) :  181-186.  Btenia. 

Das  neue  Taschkent,  die  russische  Metropole  in  Zentralasien.    Yon  P.  v.  Stenin. 

With  lUuetratione. 

Russia— Kirghli  Steppe.        Zemlevedenie  (1902) :  165-271.  Tikhonorieh. 

Observations  in  the  Kirghiz  Steppes  in  the  Seminalatunisk  region.  By  N.  Tikho- 
novich.    [In  Russian.]    With  Map. 

See  note  in  the  Monthly  Record. 

Rnssia~4liboria— Altai    It.  Imp.  Bu$$.  G.8.  88  (1902) :  171-205.  IgnaMT. 

Exploration  of  Lake  Teletskoi  in  the  Altai  in  the  summer  of  1901.  By  P.  Q. 
Ignatoff.     With  Maps.    [In  Russian.] 

Cf.  note  in  the  Journal  for  March,  1902,  p.  370. 

Rnssia—Siberia— Amur.     Quettions  Dipt,  et  Colon.  14  (1902) :  610-625. 
La  region  du  fleuve  Amour.    Par  Paul  Labb^. 
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SHMia— ttbola— Uke  BtikmL    Iz,  Imp.  Ruu,  G.8,  88  (1902) :  228-271.       Driihenko. 
Hydrogimphkia  InTMiigations  in  the  Baikal.     By  Th.  K.  Drizhenko.     With 
Map.     [In  Bnwian.]    [Bee  note,  aiiid,  p.  184.] 

Bet,  Franfuite  27  (1902):  634-643.  Demaaeht. 

Jje  traite  Franoo-Siamoifl.    Par  G.  Demanobe.    With  Maps. 

QuetU<m»  Dipl  et  Colon.  14  (1902) :  44IM56.  

Jjb  timite  franeo-fiamoiB.    With  Maps. 

AFBICA. 

OauTet. 
BmteigjsemeHU  Colon.,  Comity  VA/rique  Fran^aiu,  No.  7  (1902):  137-143. 
lia  ealtore  da  Palmier  dans  le  Sad  Alg^rien.    Par  le  Gapltaine  Cauvet 

Igwia.  Qmnxaine  Colon.  12  (1902) :  637-641.  Chailley-Bert 

L'Orgaaiaatiun  de  TAlgerie.    Les  territoires  du  Sad.    Par  J.  Ghailley-Bert. 

Tour  du  Monde  8  (1902) :  493-516.  THarpe. 

le  Djebel-Axnoor.    Par  M.  le  Lieat.  F.  de  I'Harpe.     With  lUuttratunu. 

Algeria.  Bev.  G.  51  (1902)  :  527-536.  

Territoires  du  8ud-Algerien.    Par  G*>  M.     With  Map. 

Aihaati — Oold-miaing.  Daw. 

Ajihanti  Goldfields  Corporation.  Ltd.  Lecture  on  the  Development  of  GoM- 
mininf?  on  the  Corporation's  Property  io  Ashanti.  By  the  General  Manager  and 
Consulting  Engineer,  John  W.  Daw.  Size  10x8,  pp.  94.  Plans  and  lUustra- 
tioHs.     Presented  by  the  Author. 

Icitiah  last  AMoa —Uganda  Bailway.  Triedrioh. 

DetUsche  Jiundschau  G.  25  (1902):  72-77. 

Die  Ugandabahn.     Yon  P.  Friedrich.     With  Map  and  Illustrations. 

British  East  Africa— Uganda  Bailway.  

Africa.  No.  4  (1902).  Report  by  the  Mombasa-Victoria  (Uganda)  Bailway  Com- 
mittee on  the  Progress  of  the  Works,  1901-1902.  Loudon :  Eyre  &  Spottiswoode, 
1902.    Size  13  X  8},  pp.  16.     Maps  and  Section.    Price  2s.  2^d. 

Otps  Colony. 


Statistical  Register  of  the  Colony  of  the  Cape  of  Good  Hope  for  the  year  1901, 
with  Supplement  partly  for  March  Quarter,  1902,  aud  partly  for  half-year  ended 
June  30, 1902.  Cape  Town  :  W.  A.  Kichards  &  Sons,  1902.  Size  13  X  8,  pp.  xvL, 
350.   Diagram.    Presented  by  the  Colonial  Secretary. 

CspsOohmy. 


Oape  of  Good  Hope.     Department  of  Agriculture.    Annual  Rei)ort  of  the  Geo- 
log^ical  Commission,  1900.    Cape  Town,  1901.     Size  10  x  7^,  pp.  xvi.  and  94. 
This  is  noticed  in  the  Monthly  Record. 

CtBtrtl  Africa.  Amot. 

Gtrenganxe :  West  and  East.  By  F.  S.  Amot.  London :  W.  G.  Wheeler  &  Co. 
[not  dated].  Size  6}  x  4},  pp.  142.  Map  and  Illustrations.  Presented  by  the 
Author. 

A  sketch  of  twenty  years*  work  in  South  Central  Africa,  the  earlier  history  related 
in  the  author's  former  work  of  the  same  name  being  much  condensed. 

Cestral  Africa— Lake  Kivn.  Maitre. 

B,8.G.  Lille  87  (1902)  :  434-444;  88  (1902)  :  44-53, 112-121, 162-178. 
Lc  bassin  da  lao  Kivu.    Par  Henri  Maitre. 
Describes  the  results  of  journeys  of  the  ''  White  Fathers." 

Balioms.  B.8.G.  Marseille  26  (1902)  :  153-105.  Borelli. 

Voyage  an  Dahomey.    Oonfe'rence  do  Georges  Borelli.    With  Mapa. 
Bahome.  Bev.  Colon.  (1902)  :  501-530,  647-680.  Pradin. 

Secteur  de  Cabole'.    Par  R.  Pradin.    With  Map. 
Bahomt— Bailway.  Bev.  Colon.  (1902) :  681-706,  13-56.  Onyon. 

Chemin  do  fer  da  Dahomey :  de  la  cote  au  Niger.    Rapport  do  M.  le  commandant 
Guyon. 

No.  11. — ^February,  1903.]  p 
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Sut  Aftiea.  To«pp«i 

Ali  der  ostafrikaniBohe  Seer&uber.  Er^hlnagen  am  dem  Soer&aberleben  der 
Lama-Leute  Ende  der  aohtziffer  Jahre.  Von  Kaii  Toeppen.  Berlin :  Dietrich 
Beimer  (Ernst  Yohsen),  1903.  Size  9x6,  pp.  y.  and  288.  lUudraiumM.  Priee  5m. 
Pre$ented  by  the  PMiiher. 

Sgypt.  KttUj. 

Egypt  painted  and  described  by  B.  Talbot  Kelly.  London :  A.  &  G.  Black,  1902. 
Size  9  X  6},  pp.  ziv.  and  240.  Coloured  Plates.  Price  20f .  net.  Preeented  6y  the 
PMiahers.    [Bee  reviews,  ante.J 

Sgypt.  Petrie  and  otliMt. 

A  History  of  Egypt.  Vol.  i.  From  the  Earliest  Times  to  the  ztI*^  Dynasty.  Bj 
W.  M.  Flinders  Petrie.  Fourth  Edition,  pp.  zzi?.  and  264.— Vol.  ii.  Daring  the 
xii*^  and  ziii^  Dynasties.  1896,  with  additions  to  1898.  By  W.  M.  Flinders 
Petrie.  Third  Edition,  pp.  xyi.  and  354. — Vol.  iy.  Under  the  Ptolemaic  Dynasty. 
By  J.  P.  Mahaffy.  Pp.  xiy.  and  256.— VoL  t.  Under  Boman  Role.  By  J.  (irafloii 
Milne.  Pp.  ziy.  and  262.— Vol.  yi.  In  the  Middle  Ages.  By  Stanley  Lane-Poole. 
Pp.  zvL  and  382.  London :  Methnen  &  Co.,  1898-1901.  Size  8x5.  Maps  and 
lliutirations, 

Egypt.  Barron  and  Hum. 

Notes  on  the  Geology  of  the  Eastern  Desert  of  Egypt.  By  T.  Barron  and  W.  F. 
Hnme,  d.so.  London :  Dulan  &  Co.,  1902.  Size  8}  X  5),  pp.  42.  PreBenied  6y 
the  Publishers. 

Egypt.  MardML   ] 

A  Geography  of  Egypt  and  the  Anglo-Egyptian  Sudan.  By  H.  W.  Mardon. 
London,  etc. :  Blaokie  &  Son,  Ltd.  Size  7^  X  5,  pp.  214.  Maps  and  lUusiratione, 
Two  copies.    One  presented  by  the  Author,  Ae  other  by  the  Publishers.  \ 

Although  intended  primarily  for  Egyptian  schools,  this  book  contains  infonnatigii  ' 
which  may  be  of  use  to  a  wider  circle  of  readers.  The  mode  of  treatment  is  on  the  ; 
whole  satisfactory. 

Egypt.  WiUoookiL    ' 

The  Nile  Beseryoir  dam  at  Assuan,  and  after.  [Cairo,  1902.]  Size  10  x  6),  pp.  14. 
Presented  by  the  Author. 

A  Prefatory  Note  to  the  work  bearing  the  aboye  title,  urging  the  adyantagea  of  the  ; 
equatorial  lakes  as  storage  reservoirs. 

Egypt.  ScotUsh  O.  Mag.  18  (1902) :  637-645.  

The  Irrigation  of  Egypt :  What  the  British  have  done.  With  Maps  and  lUueira" 
tions. 

Based  on  Prof.  Brunhes*  work. 

Egypt— Geology.  C.  Bd.  185  (1902) :  803-^04.  FourUm. 

Sur  le  Gr^  nubien.    Note  de  B.  Fourtau. 

Egypt— White  Kile.  B.8.  KhSdiv.  G.  6  (1902) :  693-742.  Ibbm. 

Voyage  an  Nil  Blanc,  pour  des  recherches  zoologiques.  Par  le  Dr.  W.  Innea 
Bey.     WUh  Illustrations. 

Fernando  Po  and  Spanish  Guinea.    B.B.8.0.  Madrid  44  (1902) :  190-347.     d'AImoBto. 

Someras  notas  para  contribuir  4  la  desoripcidn  fisica,  geoldgica  y  agroldgioa  de 
la  zona  noroeste  de  la  isla  do  Fernando  Poo  y  de  la  Guinea  continental  espa&ola, 
con  algonas  observaciones  sobre  vias  de  comunicacidn  y  la  oolonizaoidn  de  aquelloB 
territories.    Por  Enrique  d' Almonte.     With  Sketches. 

Freneh  Congo.  B.8.  Bretonne  0. 80  (1902) :  337-359.  Toqmi. 

Essai  sur  TOrigine  et  I'Evolution  de  la  race  Banda  (Afrique  Oentrale).    Par  G. 

Toqu^. 
French  Congo.       B.  Comity  VA/rique  Fran^ise  12  (1902) :  404-408.  Brn«L 

Le  Chari  et  le  Bahr  Sara.    Georges  Bruel.     With  Map. 

Ck>nte8ts  the  view  of  M.  Maistre  that  the  Bahr  Sara  is  the  principal  head-stream 
of  the  Shari. 

Frenoh  Congo.  LSflir. 

Benseignements  CoUm.,  Comili  V AfHque  Franfaise  No.  6  (1902):  121-128. 

De  la  San^a  an  Chari  et  2t  la  B^nou^ :  les  reconnaissances  du  capitaine  Lofler. 

With  Map. 

See  note  in  Monthly  Rccon!  for  November,  1DU2  (p.  540). 
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JfcmvMwirt  Q.  19  (1902) :  517-518. 
L'esploimtkni  dn  bMtin  de  U  Poko.     With  Mmp. 
The  FiokD  ii  a  tribatery  of  the  UbangL 


Voraumd. 
Colon.,  ComiUVAfrupte  Franfaue  7  (1902) :  148-149. 
Hoftea  rar  Im  Gniii^*  fran^aiie.    Par  Oftpitaine  B.  Normand. 

wmmM  Xart  AfrimL    KoUm.  Z.  8  (1902) :  391-393,  411-412,  447-449.  Hwrfbrth 

Die  ZwMGheneeenhochl&nder.    Yon  A.  Herfnrth. 

num  lovfhrWtft  AfEioa.  Gerding. 

Die  Bahn  Bwakopmimd-Windhoek,  von  Oerding.     Berlin :  W.  Saaaerott,  1902. 
10  X  7,  pp.  381-406.    Map  and  JOiutifaiumB,    Prioe2$. 

Bev.  Madagcuoar  4  (1902) :  385-417.  Jonrdran. 

mddimle  faite  dane  le  Nord-Ooest  de  I'lle.    Par  Dr.  Jourdran.     With 


laiBiy. 
r.  JfodoMuear  4  (1902) :  821-333,  408-420 ;  4  (2  Sem.)  (1902) :  22-38,  435-448. 
Le  baeria  laooetie  d'Alaotra  2t  Madagascar.    Par  Dr.  Laffay. 

Wrtagaiear.  La  G.,  B,8.Q.  Pan$  6  (1902) :  277-283.  OalUeni 

Las  teayanx  g^ognphiqaes  k  Madagaeoar.    Par  6€n^ral  Gallieni.     With  Map. 

Bg«iA.  SooUish  Q,  Mag.  18  (1902) :  631-637.  Maealiiter. 

Th0  Aid  Gonatry,  Southern  Nigeria.  By  Donald  A.  Macalister.    With  lUudraUont. 
ma.  B.8.  dPAudM  Colon.  9  (1902) :  497-515,  583-598,  653-674.  Henry. 

Dans  lee  Maiais  da  Hant  Nil.    Par  Commandant  Henry. 
The  author  is  an  offioer  in  the  senrioe  of  the  Congo  State. 

ItetogneM  Bast  Africa.       B.8.0.  Liiboa  90  (1902) :  5-17.  Dnrfto. 

Beoonheoimento  e  oconpa^&o  doa  territorioa  entre  o  Messangire  e  oa  picoe  Namnli. 
Por  Portugal  Durfta 

lafeaza.  Bev.  Q.  61  (1902) :  335-343.  Domin. 

Da  Tidikelt  au  Niger.    Par  Pierre  Doruin.     With  Map. 

Diacoases  the  question  of  communication  acroaa  the  Sahara  in  the  light  of  Lieut. 
Gottenest'a  journey. 

iakaim.  B.8.G.  ManeiUe  26  (1902) :  207-216.  Logan. 

SouTaiiirs  de  oolonne  an  Sahara.    Par  Colonel  Lagan. 

SsMfaL  Bev.  Colon.  (1902) :  87-124,  377-423,  551-606,  707-744.  Gourtet 

£:tade  aur  le  S^n^gal.    Par  M.  Courtet.     With  Map$. 

I— ognl  TeUior. 

O.  Tellier.    Autour  de  Kita.    Etude  Soudanaiae.    Paria,  etc. :  U.  C.  Lavauzelle 
Cnot  dated].    Siie  10  x  6),  pp.  316.    Map$.    Priee  5s. 
A  detailed  account  of  a  diatrict  in  the  upper  basin  of  the  Senegal. 

SoBAlilAad.  McNeill. 

In  Pursuit  of  the  **  Mad  "  Mullah.  Service  and  Sport  in  the  Somali  Protectorate. 
By  Captain  Malcolm  McNeill.  With  a  chapter  by  Lieut  A.  C.  H.  Dixon.  London : 
C.  Aitnnr  Pearson,  Ltd.,  1902.  Size  8x5,  pp.  iL  and  314.  Plan  and  lllustra- 
i4omM.    Price  6f .    Pretented  by  the  Publiehers. 

m^uth  Afriea— HistorieaL    La  G.,  B.8G.  Paris  6  (19<»2) :  284-288.  Deherain. 

Voyage  du  landdrost  Starrenburg  au  nord  du  Cap  de  Bonne-Eaperance  en  1705. 
PskT  K  Deherain. 

SontlL  Afrioa— labour  Question.    Nineteenth  Century  52  (1902) :  724-731.        Johnston. 

The  Native  Labour  Question  in  South  Africa.  By  Sir  Harry  H.  Johnston, 
cciLO.,  etc 

tpaaish  Guinea.  B.B.8.G.  Madrid  44  (1902) :  48-6i).  Ooso. 

Demarcaoidn  de  la  Guinea  espafiola.  Por  el  capitin  de  Eatado  Mayor  D.  Manuel 
Nieves  Coso.     WitJi  Map. 

QtieMtions  Dipt  et  Colon,  14  (1902) :  513-524.  Pensa. 

L'avenir  de  la  Tunisia  L'industrie  europeenne  et  rinduatriu  indigene.  I*ar 
Henri  Pensa. 

r  2 
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Uganda.  Hobl^j. 

Eastern  Uganda,  an  Ethnological  Survey.  By  G.  W.  Hobley.  (Anthropolo^ioal 
Institute,  Occasional  Papers,  No.  1.)  iJondon:  Anthropological  Institute,  1902. 
Size  11x7^,  pp.  96.  Map  and  Plates.  Price  lOf.  net.  Presented  hy  the  Anthropo- 
logical Institute. 

This  will  be  spooially  noticed. 
West  Africa.  


Hints  and  Suggestions  for  TravcUing  on  the  West  Coast  of  Africa.  London : 
Bishop  &  Co.  [not  dated].  Size  6}  x  4^,  pp.  BO.  Price  U.  Presented  by  the 
Publishers. 

VOBTH  AXSBIOA. 

Alaska.  Popular  8ci.  Monthly  62  (1902) :  183-184.  Holliitar. 

The  Size  of  Alaska.    By  George  B.  Hollister.     With  Map. 

Canada.  TynalL 

Department  of  the  Interior.     Report  on  an  Exploratory  Survey  between  (xreat 
Slave  lake  and  Hudson  Bay,  Districts  of  Mackenzie  and  Eeewatin.    By  J.  W. 
Tyrrell.    (Appendix  No.  26,  Part  iii..  Annual  Report,  1901.)    Ottawa,  1902.    Size 
10  X  6},  pp.  62.    lUustraiions.    Presented  by  the  Burveyor-Oeneral  of  Canada. 
See  note  in  Journal  for  September,  1902  (p.  340). 

Canada.  

Fourth  Annual  Report  of  the  Geographic  Board  of  Canada  for  the  year  ending 
June  30,  1902.    (Supplement  to  the  Thirty-fifth  Annual  Report  of  the  Department 
of  Marine  and  Fisheries.    Marine.)    Ottawa,  1902.    Size  10  x  6),  pp.  16. 
Gives  decisions  from  July  1,  1901,  to  June  80, 1902.    Among  the  forms  adopted 

are  Athabaska,  Backs  river  (not  Great  Fish  river),  Dnbawut  river  (not  Doobannt), 

Thelon  river  (not  Ark-e-leenik). 

Mexico.  BoklMi. 

Quer  duroh  Mexiko.  Yom  Atlantischen  zum  Stillen  Ocean  von  Dr.  Wilhelm 
Schiess.  Berlin :  Dietrich  Reimer  (Ernst  Yohsen),  1902.  Size  10^  x  7,  pp.  xiii. 
and  234.    Ifap  and  Illustrations,    Price  8  m.    Presented  by  the  Publishers. 

) — Vera  Cruz.  — • 


Veracruz  Port- Works.  Descriptive  Memoir  of  the  great  undertaking  which  is 
to-day  being  inaugurated.  March  6, 1902.  Size  9  X  6),  pp.  22.  Plan  and  lUugtra- 
tions.    Presented  by  Mr.  Henry  A.  Case. 

Vorth  Amerioa— Historical  7isoher  and  Sonlaby. 

The  Discoveries  of  the  Norsemen  in  America,  with  special  relation  to  their  carto- 
graphical representation.  By  Joseph  Fischer.  Translated  from  the  German  by 
Basil  H.  Soulsby.  London :  Henry  Stevens,  Son  &  Stiles,  1903.  Size  10)  x  6), 
pp.  xziv.  and  130.     Maps.    Presented  by  the  Translator  and  Publishers. 

[See  reviews,  ante,  p.  181.] 

Vorth  America— Historical.  Henry,  Thompson,  and  Oovti. 

New  Light  on  the  Early  History  of  the  Greater  North- West  The  Manusoript 
Journals  of  Alexander  Henry,  Fur  Trader  of  the  North-West  (company,  and  of 
David  Thompson,  Official  Geographer  and  Explorer  of  the  same  Company,  1799- 
1814.  Exploration  and  Adventure  among  the  Indians  on  the  Red,  Saakatcnewan, 
Missouri,  and  Columbia  rivers.  Edited  with  Copious  Critical  Commentary  by 
Elliot  Coues.  In  three  Volumes.  Vol.  i.  The  Red  River  of  the  North  (pp.  xxviii. 
and  446) ;  Vol.  ii.  The  Saskatchewan  and  Columbia  Rivers  (pp.  vL  and  447-916) ; 
Vol.  iii.  Index  and  Maps  (pp.  1)17-1028).  New  York :  Francis  P.  Harper,  18^. 
Size  9x6.    Maps  and  Portrait.     Price  £2  10s. 

United  States— Massachusetts.    /.  Oeology  10  (1902) :  513-517.  Ctolmnd. 

The  Landslides  of  Mounts  Greylock  and  Briggsville,  Mass.  By  H.  F.  CSeland. 
With  Map  and  lUuttration. 

United  States— Missouri.  Xaxbnt. 

(geological  Survey  of  Missouri.  Vol.  zii.  part  ii.  Sheet  Reports  Nob.  6-10. 
Reports  on  Areal  Geology.  By  Curtis  F.  Marbut.  Published  by  the  Gkologioal 
Survey.  Jefferson  City,  1898.  Size  10  x  7,  pp.  17-372.  Maps  and  Plates.  Two 
copies,  one  presented  by  the  Survey,  the  other  by  Mr.  C.  F.  MarbuL 
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StatM— IQiMnri  Karbut. 

The  Brolatun  of  the  Norihem  Part  of  the  IjOwUnds  of  Sonth-RaBtern  Miswrari. 
Bj  C.  F.  Marhut  (The  UDiveraity  of  MiBsouri  Stadias.  Volume  i.  No.  3, 1902.) 
Sixe  10  X  7,  pp.  TuL  and  64.    Maps  and  Plate$.    Price  $1.25. 

This  urna  noticed  in  the  Monthly  Record  for  January  (p.  82). 

Vsitad  Itotaa— Vew  Saglaad.  Bavii. 

BiTer  Tenaces  in  New  England.  By  W.  M.  Davis.  (Bulletin  Museum  Compara- 
tiTe  Zoology  at  Harrard  College,  vol.  xxxviii.,  Geological  Series,  vol.  v.  No.  7.) 
Cambridge,  Mass.,  1902.    Size  10  x  6),  pp.  281-316.    Diagrams. 

TFsitad  ItotM—Tezaf.    /.  Franklin  1. 154  (1902) :  14a-156,  225-238,  263-281.       HilL 

The  Beaumont  Oil  Field,  with  Notes  on  other  Oil  Fields  of  the  Texas  Region. 
By  Bobert  T.  Hill,    ifap  and  Seeticn,    Alio  separate  cofjpy,  presented  by  the  Author. 

OSHTRAL  AVD  SOUTH  AKIBIOA. 

Azfmtime  Bepnblie— HiitorieaL    An,  8.  Ci.  Argentina  54  (1902) :  113-187.         Oates. 
£1  primer  estableoimiento  espa&ol  en  el  territorio  argentine  (1527-1902).    Noticia 
hiatdrico-geogiifiea.    For  F^lix  F.  Ontes.     With  Maps. 

Carta  geogziflca  del  N.  O.  de  Bolivia,  La  Paz,  1902.    Size  11  X  7},  pp.  6.    Map. 
Shows  the  frontiers  claimed  by  Peru,  Bolivia,  and  Brazil  in  this  region. 

Iraail— Bahia.  Rev.  LG.  e  Hist.  Bahia  8  (1901) :  19-30.  Pragner. 

Riqnesa  mineral  do  Estado  da  Bahia.  Phenomenoe  geologioos  e  mineralogicos, 
eapeeifrlmente  na  zona  de  Santo  Amaro.    For  Henrique  Praguer. 

esBtzal  Ameiiaa.  O.Z.  8  (1902) :  489-515.  Sapper. 

IHe  mittelamerikanisoho  Landschaft.    Von  Dr.  Karl  Sapper.     With  PJates. 

Ccatral  Amszica— OanaL  Serrell. 

Xbe   Amerioan  Isthmian  Canals.     The  Dariou  Mandingo  Canal.    By  Edward 

'Wellman  Serrell.  New  York,  1902.  Size  9}  x  6},  pp.  IG.  Presented  by  Colonel 
O.  B.  Churth. 

CflBBtral  Amerioa— Canal.  SerrelL 

The  American  Isthmian  Canals.  The  Darion  Mandingo  Canal.  By  Edward 
^WellmaQ  Serrell.     New  York,  1002.     Size  9^  x  0},  pp.  16.     Presented  by  the 

Intemat  Quarterly  1  (1902)  :  1-252.  

Brief  Notes  on  Chile.  Geographical  Situation,  Boundaries,  Extent  and  Surface, 
General  Description,  Climate,  Productions,  Population,  History,  (rovcrnmcnt, 
Indnatry  and  Commerce  ;  Description  of  Provinces ;  General  Catalogue  of  Exhibits 
m%  Pan-Amerioan  Exposition,  with  List  of  Awards.    With  Illustrations. 

OalamUa.  Yergara  y  Yelaseo. 

NoeTa  Geografla  de  Colombia  escrita  por  roglones  naturales  por  F.  J.  Yergara 
y  Velaseo.    Tomo  i.  Gkografla  General.    Bogota,  1901.    Size  10  x  7,  pp.  viii., 
lOCHS,  Ixzir^  and  46.    Maps  and  Illustrations. 
This  will  be  reviewed  elsewhere. 

Petermanns  M.  48  (1902) :  198-195.  Sapper. 

Erdbeben  in  Goatemala  vom  18.   April  1902.    Yon  Prof.  Dr.  Karl  Sapper. 
WOh  Map. 

JaBalfla — BiUiography.  Cundall 

BibUog^phia  Jamaicensis.  A  List  of  Jamaica  Books  and  Pamphlets,  Magazine 
Artieles,  newspapers,  and  Maps,  most  of  which  are  in  the  Library  of  the  Institute 
of  Jamaica.  By  Frank  Cundall.  Kingston,  Jamaica,  [1902].  Size  8^  x  5|,  pp. 
84.    Presented  oy  the  Inetitute  of  Jamaica. 

Oiiaoeo.  Triana. 

Down  the  Orinoco  in  a  Canoe.  By  S.  P^roz  Triana.  With  an  Introduction  by 
B.  B.  Cnnninghame  Graham.  London :  W.  Hoinemann.  1902.  Size  8  x  T),  pp. 
xviand294.    Map.    PHeeGs. 

Fatagoaia.  Bev,  Museo  La  Plata  10  (1902) :  269-281.        Lehmann-Kitsohe. 

La  preteodida  existenoia  actual  del  Grypotherium,  superstieiones  iiraucanas  refe- 
lentes  4  la  Intra  y  al  tigre.    Por  Dr.  Robert  Lehmann-Nitsche. 
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Wtft  IndiM— Sruptioiis.    American  /.  Set.  14  (1902) :  31d-850.  EoT«f . 

ObieryatioiiB  on  the  EraptioDB  of  1902  of  La  Sonfri^re,  St.  Vincent,  and  Moant 
Pel^,  Martiniqae.    Bj  B.  O.  Hovey.     WUhMapi  and  JUmiraHoM. 

AUSTBILASU  AHB  PACIFIC  IBLAITOS. 

AnitralaaU.  Q.Z.  8  (1902) :  425-450,  51&-534.  Batnl. 

Der  anstralische  Band  and  Neaseeland.    Yon  F.  Batzel. 
An  outline  of  existing  oonditions  in  AaBtralasia. 

Fiji— Keieorology.  Vanghui. 

Fiji.    Meteorological  ObBervations  taken  at  Saya  daring  1901.    By  J.  D.  W. 
Yaughan.    Sava :  E.  J.  March,  1902.    Bixe  18}  x  8),  pp.  16. 

HawaiL  Monthly  Weather  Bev,  80  (1902) :  804-861  

Meteorology  in  HawaiL     With  Mape. 
Kew  Guinea.  Olcibua  82  (1902) :  247-253.  Wevla . 

ZwergYolker  in  Nen-Oainea?    Yon  Prof.  Dr.  R.  Wenle.     With  lUudraHont, 

Vew  South  Walei.    /.  and  P,B.8.  New  Sotdh  Walei  86  (1901) :  228-242.       XeKimisf. 
Projects  for  Water  Gonsenration,  Irrigation,  and  Drainage  in  New  Sonth  Wales. 
ByH.  G.  MoKinney. 

Vew  Sonth  Wales.  Ooghlaa. 

The  Wealth  and  Proeress  of  New  Sonth  Wales,  1900-01.  By  T.  A.  Ooghlan. 
Sydney :  W.  A.  GalUck,  1902.  Siie  9x5},  pp.  xyi.  and  1044.  Map.  Prt- 
tented  hy  ihe  Ageid-QenercX  for  New  South  Wale$. 

Vew  Sonth  Wales.  

1902.  LegifilatiTe  Assembly.  New  Sonth  Wales.  Annnal  Report  of  the  Depart- 
ment of  Mines,  New  South  Wales,  for  the  year  1901.  Sydney:  W.  A.  OuUick, 
1902.  Size  13  x  8,  pp.  196.  Maps,  Diagramt.  and  lUuetratiant.  Price  7«.  6(1. 
Presented  hy  the  Ageni-Generai  for  Iletv  South  Wales. 

Vew  Sonth  Wales.  


The  Tear-Book  of  New  Sonth  Wales.  Compiled  by  the  Editor  of  the  Tear-Book 
of  Australia  for  circulation  by  the  Agent-General  in  London,  1903.  Size  8|  x  5(, 
pp.  168.     Map.     Presented  hy  the  Agent-General  for  New  South  Wales. 

Vew  Sonth  Wales— Historical.  Bladeai. 

Historical  Records  of  New  South  Wales.  Yol.  vii.  Bligh  and  Maoquarie,  1809, 
1810,  1811.  Edited  by  F.  M.  Bladen.  IsBued  by  direction  of  the  Honorable 
J.  Perry.  Sydney  :  W.  A.  GuUick,  1901.  Size  8}  x  5),  pp.  Iz.  and  690.  Plan 
and  Plates.    Presented  hy  the  N.S.  W.  Government. 

One  of  a  valuable  series  of  volumes  in  course  of  publication,  in  which  practically 
the  whole  of  the  Records  relating  to  the  foundation,  progress,  and  government  of  New 
Sonth  Wales  are  being  printed  in  full. 

Vew  Zealand.  T.  and  P.  New  Zealand  J.  84  (1901) :  362-386.  Oane. 

On  the  Flora  of  the  Manku  District.    By  H.  Oarse. 

New  Zealand.  T.  and  P.  New  Zealand  I.  34  (1901) :  440-444.  Plurk. 

On  the  Secular  Movements  of  the  New  Zealand  Coast-line.    By  Prof.  Jamea  Faik. 

Vew  Zealand.  Dadriiw. 

The  New  Zealand  Official  Tear-Book,  1902.  Prepared  ...  by  E.  J.  von  Dadelsien. 
Wellington,  N.Z. :  J.  Mackay,  1902.  Size  8}  x  5),  pp.  vi.  and  680.  Jfa^M, 
Diagrams^  and  lUuetrations. 

New  Zealand.  National  G.  Mag.  18  (1902) :  342-352.  Uojd. 

Problems  of  the  Pacific — New  Zealand.    By  H.  D.  Lloyd. 

Paeifle— Bnrntn  and  Eimatara.    Bev.  Colon.  (1902) :  1-11.  Ctaunder. 

Rapport  sur  le  percement  des  passes  de  Rumtu  et  de  Rimatara,  adreis^  par  le 
capitaine  de  port  de  Papeete  h  M.  le  Gouvemeur  des  ^tablissements  fran9ai8  de 
rOc^nie.     With  Illustrations. 

Queensland.  Queensland  GJ.  17  (1901-1902) :  33-48.  TndU. 

Mount  Coot-tha  Reserve.    By  W.  H.  Traill.     With  lUuetratione. 
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1902.  QneoiaUuid.  Report  of  the  Befip*trar-General  on  Agricultural  and  Pastoral 
StatirtiQi  for  1901.    Sixe  13  x  8,  pp.  70. 

POLAB  BieiOVB. 

AstKftiA.  BJ5.B.  Bdge  O.  96  (1902) :  446-450.  Leoointe. 

La  Tene  Alexandre  I''.    Par  G.  Leoointe. 

DiaeaaMs  the  identity  of  lands  seen  by  Bellingahanflen  and  by  the  Belgian 
Aniarctie  Expedition. 

Airtis.  Chweh  Mi$$.  InUOigeneer  97  (1902) :  898-904.  Peek. 

Aretio  TraTellinff :  Two  Hundred  Miles  in  an  Open  Boat.  Notes  of  a  Journey 
hom  Cmnberlaad  Sound  to  Frobisher  Bay.    By  the  Bev.  E.  J.  Peek. 

Aietis—Psazy's  Szpedition.    B.  American  G.8,  84  (1902) :  3B7-340.  

Mr.  Peary's  Betum.    With  Map. 

Mar  Exploration.  Hassert. 

Die  Polarforsehnng.  Geschichte  der  Entdeokungsreisen  sum  Nord-  und  Siidpol  yon 
den  Utesten  Zeiten  bis  sur  Gegenwart.  Yon  Prof.  Dr.  Kurt  Hassert.  Leipsig : 
B.  0.  Teubner,  1902.    Sixe  7i  x  5,  pp.  iv.  and  156.    Mapi. 

MATHEMATICAL  GEOeEAPHT. 

Aitroxomy— Star  Gatalogve.  Earn. 

Gfttalog  yon  Stemen,  deren  Oerter  durch  selbstst&ndige  Meridian-Beobachtungen 
beftimmt  worden  sind,  aus  Band  67  bis  112  der  Astronomisohen  Nachriohten 
redndrt  auf  1875,  o  Ton  Dr.  N.  M.  Earn,  naob  dessen  Tod  herausgegeben  yon  H. 
G.  Van  de  Sande  Bakhuysen.  Amsterdam :  Job.  Miiller,  1901.  Size  12  x  10}, 
pp.  X.  and  868.    Preiented  by  (he  K.  Ahademie  van  Wetemehappen^  Am$ierdafn, 

Outegiapky.  

Seryioe  G^graphique  dc  I'Arm^.  Rapport  sur  les  trayaux  execute  en  1901. 
Ftois,  1902.    Size  10  x  6|,  pp.  40.    Map$. 

Besides  the  suryey  work  in  France,  Algeria,  and  Tunis,  progress  has  been  made 
with  the  new  edition  of  the  map  of  Africa,  and  with  maps  of  parts  of  Europe,  Asia, 
and  America,  on  the  scale  of  1 : 1,000,000. 

Otftograpky— Areas.         Peiermanru  M.  48  (1902) :  213-215.  Wagner. 

Die  Einfahmng  yon  Fl&chenzahlen  auf  den  Karten.  Yon  Prof.  Dr.  Hermann 
Wagner. 

Gartography— Map-eoUeetion. 


Eapport 
PreeetUed  9nf  M.  Henri  Sarrian, 

fsnreying.  Burrard. 

Hsnd-Book  of  Professional  Instructions  for  the  Trigonometrical  Branch,  Suryey 
of  India  Department.  [Second  Edition.]  Prepared  by  Major  S.  G.  Burrard. 
Calcutta,  1902.  Size  10  x  6,  pp.  xii.,  268,  and  4a  Presenied  by  the  Surveyor- 
OeHerai. 

Tide-gauges.  P.L  Civil  Engineers  149  (1902) :  223-244.  Dawson. 

Tide-gauges  in  Northern  CHimates  and  Isolated  Situations.  By  Dr.  W.  B.  Dawson. 
TTr'tib  Map  and  Diagrame.    Alto  separate  eopy^  presented  by  the  Author. 

PET8I0AL  AHD  BIOLOGICAL  GSOOBAPHT. 

CUmatology.  Z,  Qes.  Erdk.  Berlin  (1902) :  611-629,  671-693.  Trech. 

Stodien  fiber  dns  Klima  der  geologischen  Yergangenbeit.  Yon  Prof.  Dr.  Fritz 
Freeh.     WOh  Maps. 

Geomorphology— Hanging  Valleys.  Garwood. 

Quarterly  J.  Qeolog.  8.  08  (1902) :  708-718. 

On  the  origin  of  some  Hanging  Yalleys  in  the  Alps  and  Himalayas.  By  Prof.  E. 
J.  Ckirwood.    With  Map  and  Plates. 
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eeomorphology—Xoort.    ScoUitih  Q,  Mag,  18  (ld02) :  587-597. 
The  Origin  and  Deyelopment  of  Heather  Moorland.    By  Dr.  W.  G.  Smith. 
A  carefol  analysia  of  the  work  on  the  German  heaths  by  Graebner  {Jov/mal^  vol. 
xz.  p.  551). 

Gravity.  C.  Bd.  186  (1902) :  lU-TJe.  CoUet 

La  pesantenr  le  long  dn  parallMe  moyen.    Note  de  J.  GoUett. 

Xnmatdlogy.  J.  Manchester  G,8. 17  (1901) :  197-221.  Ghreenwood. 

The  Life  of  a  Wave  from  its  Cradle  to  its  Grave.  By  Oaptain  W.  Nelson  Green- 
wood.   With  niustrationi. 

Xnmatology— Bipple-marks  and  Dnnes.  Bertololy. 

Kranselungsmarken  nnd  DUnen.  Von  Dr.  Ernst  Bertololy.  (Munchener  Geo* 
graphisohe  Studien,  herausgegeben  von  Siegmund  GUnther.  Neuntes  Stfick.) 
Muuehen :  T.  Ackermann,  1900.    Size  9}  x  6,  pp.  iv.  and  190. 

Meteorology.  J.G,  1  (1902) :  400-402.  JefEeraon. 

The  Inflnenoe  of  Ponds  and  Bivers  on  Atmospherical  Temperatures.  By  Prof. 
M.  S.  W.  Jefferson. 

Oceaaogiaphj.  Bohott. 

Wissenschaftliche  Ergebnisse  der  Dentschen  Tiefsee-Expediiion  anf  dem  Dampfer 
**  Yaldivia  *'  1898-1899.  Im  Anftrage  des  Reichsamtes  des  Innem  herausgegeben 
von  Gm'I  Ghan.  Ereter  Band.  Oceanographie  nnd  Maritime  Meteorologie  im  Anf- 
trage des  Beichs-Marine-Amtes  bearbeitet  von  Dr.  Gerhard  Schott.  Text  and 
Atlas.  Jena :  Gustav  Fischer,  1902.  Size  13}  x  10},  pp.  xii.  and  404.  Diagrams, 
Mapy  and  lUustrationB. 

To  be  reviewed. 

Ooeanography.  Krfimmel. 

Das  Wissen  der  Gegenwart.  Deutsche  Univorsal-Blbliothek  fur  Gebildete.  52 
Band.  Der  Ozean.  Eine  Einfiihrung  in  die  Allgemeine  Meereskunde.  Von  Dr. 
Otto  Kriimmel.  Zweite,  Durchweg  Verbessorte  Auflage.  Wein  and  Prag:  F. 
Tempsky  ;  Leipzig :  G.  Freytag.  1902.  Bize  7}  x  5,  pp.  viii.  and  286.  Maps  and 
Illustrations.    Price  4m. 

Ooeanography— Currents.  Bussell. 

/.  and  r.R8.  New  South  Wales  86  (1902)  :  836-34G. 

Current  Papers,  No.  6.    By  H.  0.  Bussell.    With  Charts,    Also  separate  copy,  pre- 
sented by  the  Director  of  the  Sydney  Observatory. 

Ooeanography— Sonndings.    Ann,  Hydrographie  ^0(1902):  513-515,  Simonaen. 

Lothungen  an  der  ostkiiste  Siidamerikas.    Von  Rapt.  A.  Simonsen. 

Oceanography — Soundings.    Ann,  Hydrographie  80  (1901) :  516-532.  

Die  Lothungsreise  des  Eabeldampfers  "  von  Podbielski "  ilber  den  Nordatlant- 
ischen  ozean  im  Sommer  1902.     With  Chart. 

Snow.  jRev.  Museo  La  Plata  10  (1902) :  313-326.  Hanthal. 

Nieve  penitente.    Por  Bodolfo  Haathal.    With  Plates. 
Gf.  note  in  the  Journal  for  September,  1902  (p.  347). 

AHTHBOPOGSOOBAPET  AND  HI8T0BI01L  GEOOBAPET. 

Commeroial— Ohinohona.    Ahh.  K.K.G.  Ges.  Wien  4  (1902) :  1-44.  Bronko. 

Die  Verpflanzung  des  Fieberrindenbaumes  aus  seiner  Siidamerikanischen  Heimat 
nach  Asien  und  anderen  L'andern.    Von  Julius  Dronke.    With  Maps. 

Historical— Gerritsi.  Wiohmaan. 

Dirck  Gerritsz.     Eln  Beitrag  zur  Entdeckungsgeschichte  des  16*"*  und   17**^ 
Jahrhunderts.    Von  Dr.  Arthur  Wichmanu.    Groniugcn :  J.  B.  Welters,   1899. 
Size  10  X  6J,  pp.  104. 
A  valuable  monograph  on  Dirck  Gerritsz  and  his  voyages.   Translations  of  hitherto 
unpublished  documents  are  given. 

Historioal—MUe.  Rer.  G.  Italiana  9  (1902) :  473-498.  TTiieUi. 

Antonio  di  Tuccio  Manetti,  Paolo  Toscanelli  e  la  lunghezza  delle  miglia  ne)  Seoolo 
delle  Scoperte.     Per  Gustavo  Uzielli. 

Histoiioal— Travel.         B.S.R.  Beige  G.  26  (1902) :  370-404.  Du  Bois. 

L'Evolution  des  voyages.    Par  Albert  Du  Bois. 
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^Nlit&eal  Ctoogiftphj— Bonndariot.  D' Almeida. 

BJ3.G.  Com.  Bordeaux  28  (1902) :  841-348. 

La  notkm  dM  froiiti^Tee  qn  g^graphie  politique.    Bj  P.  Camena  d'Almeida. 

I^opvlatioa  of  GItiM.      La  O.,  B,8.Q.  FarU  6  (1902) :  318-321.  Weinreb. 

Les  giandes  oiMs  dn  monde.    By  T.  Weinreb. 
Givea  the  populations  according  to  recent  censusefl. 

BIOOBAPET. 

ZSright.  Bright. 

Tbe  Life  Story  of  the  Late  Sir  C^harles  Tilston  Bright,  Civil  Engineer :  with  which 
it  incorporated  the  story  of  the  Atlantic  Gable,  and  the  first  telegraph  to  India 
and  the  Colonies.  By  his  brother,  Edward  Brailsford  Bright,  and  his  son,  Charles 
Bright  2  Tolames.  Westminster :  A.  Constable  &  Co.,  [not  dated].  Size  9  x  5}, 
pp.  (voL  L)  XX.  and  506;  (vol.  ii.)  xii.  and  702.  PoriraiU  and  lllustrationn. 
FrMenied  iy  Mr.  Oharle$  Bright, 

^Bastaldi  Grande. 

Stefano  Grande.  Notizie  sulla  vita  e  sulle  opere  di  Giacomo  Gastaldi,  Cosmo- 
grafo  Piemontese  del  Secolo  xvi.  Con  Prefazione  di  Luigi  Hngues.  Torino: 
Carlo  Clausen,  1902.    Size  9)  x  6),  pp.  100. 

I^owalL  Seienoe  16  (1902) :  782-790.  

hk  Memory  of  John  Wesley  Powell. 

On  the  proceedings  of  a  meeting  convened  by  the  Smithsonian  Institution. 

"^iieo  da  Gama.  Telles  da  Gama. 

Le  Comte-Amiral  D.  Yasco  da  Gama.  I'ar  D.  Maria  Telles  da  Gkmtia.  Paris : 
A.  Boger  and  F.  Chemoviz,  1902.  Size  10^  x  7^,  pp.  xxvi.  and  340.  Jlfap,  Por- 
traits and  lUuitraiioni,    Price  25s. 

GEinSBAL. 


Ajinuaire  pour  Tan  1903,  public  par  le  Bureau  des  Longitudes.  Avec  des  Notices 
Scientifiques.  Paris :  Gauthier  Vilhuv.  Size  6^  x  4,  pp.  viii.,  668,  54, 10,  4,  34, 
And  38. 

^xieyelopadia  Brltannica.  


The  New  Volumes  of  the  Encyclopsodia  Britannica,  constituting,  in  combination 
^with  tbe  existing  volumes  of  the  Ninth  Edition,  the  Tenth  Edition  of  that  work. 
The  eighth  (ninth)  of  the  new  volumes,  being  volumes  xxxii.  (xxxiii.)  of  the  com- 
plete work.  London,  etc,  1902.  Size  11  x  8^,  pp.  (vol.  xxxii)  xxxviii.  and  872: 
<vol.  xxxiiL)  xviii.  and  946.    IUu8^ation$,  etc. 

The  body  of  the  work  is  completed  by  these  volumes,  only  the  maps  and  Index 
ling  still  to  appear. 

^^Y^ejelopflsdia  Brltanniea. 


The  New  Volumes  of  the  Encyclopaedia  Britannica.  .  .  .  The  sixth  (seventh)  of 
the  New  Volumes,  being  Volume  xxx.  (xxxi.)  of  the  Complete  Work.  London : 
A.  &  C.  Black;  and  the  Timet,  1902.  Size  UJ  X  8J,  pp.  (vol.  xxx.)  xv.  and  846; 
(vol.  xxxi.)  XX.  and  910.    Maps  and  lllustratioM. 

The  more  important  geographical  articles  in  these  volumes  include  Ijimnology  and 
ceanography,  by  Dr.  H.  B.  Mill ;  Malay  Archipelago,  by  Dr.  H.  O.  Forbes ;  Map,  by 
il.  G.  ^venstein  and  Dr.  8.  Ruge;  and  Polar  Regions,  by  Sir  Clements  Markham, 
^  r.  Nansen,  and  Dr.  H.  R.  Mill. 


Tensh  CdloBiM.         QueeUom  IHpl,  ei  Colon,  14  (1902) :  665-681.  Buret. 

Les  villes  de  sante  dans  nos  Colonies.    Par  Maurice  Buret. 

^^•ography.  P.  American  Philosoph.  8.  41  (1902) :  235-25t>.  Davis. 

Systematic  Geography.    By  W.  M.  Davis. 

^^eography.  Oiinther. 

Entdeckungsgeschichte  und  Fortschritte  der  wissenschaftlichoD  Geographie  im 
neunzehnten  Jahrhundert.    Von  Dr.  iSiegmond  Giiulher.    Berlin:  S.  Cronbaob, 
1902.    Size  7 J  X  5,  pp.  282.    Price  2«.  6(1 
An  excellent  snmmary  of  progress  in  exploration  and  Bcientific  geography  during 
'^he  nineteenth  century. 
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Vorwtgiftn  Luigiiag«.  Poeitioii. 

Norwegiflches  Lesebuoh.  LeseetHoke  in  der  norwegiBohen  Beichsspraohe.  Mit 
einem  Anhange  von  Lesesttloken  im  ''Landsmaar*  nebat  gxammatikaliBohen 
Yorbemerknngen  fiber  das  **  Landamaal "  nnd  zwei  Oloasaren.  Yon  J.  G.  PoeaUon. 
Wien,  etc. :  A.  Hartleben  [not  dated].  Size  7x4),  pp.  viii.  and  184.  Price  2m. 
PretetUed  hy  the  PMiiher, 

Telegraphic  Code.  Atkinaon. 

The  Via  Eastern  Telegraphic  Social  Code.  Issued  nnder  the  Aothorization  of 
the  Eastern  Telegraph  Company,  etc.  Compiled  by  Bobert  T.  Atkinson.  London : 
W.  Hutchinson  &  Co.,  1902.  Size  8  X  5J,  pp.  320.  Price  5».  net.  Map.  Pre- 
$ented  hy  <A«  Publishers. 

TrtTeL  Boehm. 

Oyer  the  World.  By  Sir  Edear  Collins  Boehm,  Bart.  London:  Horace  Coz, 
1902.    Size  7)  X  5,  pp.  zir.  and  866.    lUuHrations.    Presented  (y  the  PMishers. 

Tear-hook.  TrtLhner. 

Minerva.  Jahrbuch  der  Gelehrten  Welt.  Herausgegeben  von  Dr.  K.  Tr&bner. 
Zwolfter  Jahrgang,  1902-1903.  Strassbnrg :  Karl  J.  Trabner,  1903.  Size  6  x  4}, 
pp.  xl.  and  1382.    Portrait 
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EITBOPS. 

Austria-HuBgary.  ArtarU. 

Eisenbahn-  n.  Postkarte  von  Oesterreich-Ungam.  Yierte  Neubearbeitung.  3 
Auflage.  Scale  1 : 1,500,000  or  28*6  stat  mUes  to  an  inch.  Vienna:  Yerlag  von 
Artaria  &  Co.,  1903.    Price  2.20  hronen.    Presented  hy  the  Publishers. 

Ingland  and  Wales.  Ordnance  Surrey. 

Obdvanob  SxmviT  of  England  and  Walm  : — ^Bevised  sheets  published  by  the 
Direetor-€teneral  of  the  Ordnanoe  Survey,  Southampton,  from  December  1  to  31, 
1902. 

1  inch: — 
With  hills  in  brown  or  black,  79,  89,  102,  103,  104,  120,  142,  165  (engraved). 
If.  each. 

Printed  in  colours:  95  and  107  (combined),  U.  6(1.  108,  109, 110,  112,  113,  115, 
128, 126, 149, 155.     Is.  eaeh. 

S-ineh — County  Maps : — 
Oambridgeshire,  28  8.E.,  33  n.w.    Dorsetshire,  8  8.W.,  7  8.W.,  32  n.w.,  41  n.w.,  8.w., 
8.E.,  49  8.W.,  50  N.E.,  55  N.w.    Huntingdonshire,  19  8.n.,  20  s.w.,  28  n.w.    Kont- 
gomeryshire,  15  n.w.,  16  n.w.,  19  s.w.,  20  n.w.,  n.b.,  8.w.,  21  8.B.,  22  n.b.    Shrop- 
shire (5a  &b.  and  5  8.W.),  12  n.w.,  21  S.E.,  28  s.w.,  39  n.b.,  40  n.w.    Staflbrdahire,  • 
46  8.B.,  50  N.B.,  52  N.B.,  8.W.,  56  8.E.,  58  8.W.,  59  8.W.    Is,  eaeh. 

SS-ineh — County  Ifapa : — 
OambridgesUre,  XHI.  5,  9;  XXTIL  14;  XXXL  14,  15;  XXXIX.  5;  XL.  1,  2, 
4,  5;  XLVL  2,  3,  5,  6,  7,  8,  9, 10, 11, 12, 18, 14,  16;  XLVH.  18,  15, 16;  XLVm. 
5 ;  LUL  2,  3,  6,  9, 10, 13 ;  LV.  13.  Dorsetshire,  XXI.  5,  15,  16 ;  XXX.  5,  7,  9, 
15;  LIV.  8;  LVIH.  15.  Woucesterahire,  X.  6;  XV,  15;  XXII.  16;  XXVII.  7, 
8,  9,  10, 11, 12,  14;  XXIX.  8, 11 ;  XLUL  8,  9, 11,  12;  XLIV.  1,  2,  8,  4,  5,  6,  8,  9, 
10, 11,  12,  15,  16;  XLV.  1,  9;  XLVI.  2 ;  LU.  7,  8;  LIV.  8,  10;  LVHI.  12,  14; 
LX.  11 ;  LXV.  12, 15;  LXVIU.  8, 15, 16;  LXX.  18, 14;  LXXTV.  18.  Leieeater- 
shire,  V.  5,  13;  IX.  8,  16.  Montgomeryshire,  XXX.  16;  XXXL  14;  XXX VL 
16;  XXXVII.  6.  8,  9, 11, 15;  XXXVUL  3,  6,  8;  XLIIL  8, 10, 18;  XLVIL  16; 
XLVUL  7,  9,  10,  11,  15;  LH.  2.  Badnorshire,  IIL  15;  IIIa.  16;  VIL  15,  16; 
VUL  2,  8.  Shropshire,  XLVI.  16;  XLVIL  8,  4,  7,  8,  10,  14;  XLVIIL  4;  LL 
14 ;  LIII.  8 ;  LIV.  1,  6,  8;  LV.  3, 14;  LVUL  1,  2,  3,  4,  5,  6,  7,  10, 11 ;  LIX.  9, 
10;  LXIIL  1,  5, 11.  Staffordshire,  LXII.  11, 12 ;  LXIIL  12 ;  LXV.  6.  Warwiek- 
shire,  V.  6.  Woreestershire  and  Do.  (Det.  Nos.  4,  6,  and  7);  VIII.  14;  XIV. 
2,8,  5,  6,  7,  8,  9,  10,  11,  12;  LVIU.  15;  LXIL  16;  LXIIL  9,  18.  Torkihiro, 
CCLXXXIV.  10;  CCLXXXV.  9;  CCLXXXVL  5,  9;  CCLXXXIX.  16; 
CCXC.  9 :  CCXCII.  1,5.    3s.  each. 
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4  Bikt  to  1  iabli— MisoeUaneom  Mapi : — 

Pettj  Seiiional  DlTision  Mapi  in  ooloor :— Herefordshire,  Lanoasbire,  Norfolk, 
Norfhampftonihiie,  Xottinghamthiie,  OzfordBhire,  Pembrokeflhire,  Badnor^iire, 
Somenet,  Staffordshire,  Surrey,  Sussex,  Warwickshire,  Westmorland,  Wiltshire, 
Taikshiie  (North  BidingX  Yorlnhire  (West  Biding).    6d.  each. 

(S.  Skarfordf  London  Agent) 
iBglsid  and  Wales.  Barthelomew. 

The  Surrey  Atlas  of  England  and  Wales.  A  series  of  eigbty-fonr  plates  of  maps 
and  plHis,  with  Desorif^Te  Text,  illostrating  the  Topography,  Physiography, 
Geol^y,  Climate,  and  the  Politieal  and  Gommeroial  Features  of  the  Oonntry. 
Designed  hj  and  prepared  under  the  direction  of  J.  O.  Bartholomew,  T.R.8.X., 
r.B.GA  Edmbnrgh :  /ohn  Bartholomew  &  Go.  Under  the  patronage  of  the  Boyal 
Geogiaphical  Society.  1908.  To  he  pMi$hed  in  twnty-one  monOdy  parU  at  2$.  6d. 
ttuA. 

A  special  nodoe  of  this  atlas  is  giren  in  this  number  of  the  Oeographical  Jo%tmdl, 
p.  164. 

Affope.  Bureau  Intematioaal  des  Administrations  TiUgraphiques,  Bern. 

Carte  des  Communications  Td^graphiques  du  Regime  Europ^en,  dress^  ^*^^ 
dfls  doooments  officiels  par  le  Bureau  International  des  Administrations  IMl^ 
graphiques.  Scale  1 :  5,150,000  or  811  stat  miles  to  an  inch.  4  sheets.  Bern  : 
Bureau  International  des  Administration  T^^graphiques. 

ASIA. 
Aria  Xiaor.  Titsner. 

Begenkarte  Ton  Klein-Asien.  Yon  B.  Fitzner.  Scale  1 :  8,700,000  or  588  stat. 
miles  to  an  inch.  PeUrmanne  Oeographieehe  MiUeUungeny  Erg&nzungsheft  No.  140. 
Gotha :  Justus  Perthes,  1902.    Preeented  by  the  Publhhera. 

Alia  lOnor.  Xlepert. 

Karte  von  Kleinasien.  Scale  1 :  400,000  or  6*3  stat.  miles  to  an  inch.  Yon  Dr. 
Biohard  Kiepert  Sheet  B.  Y.,  Siwas.  Berlin  :  Dietrich  Beimer  (Ernst  Yobsen), 
1902.     Price  6  marhe. 

There  are  now  altogether  nine  sheets  of  this  map  published  out  of  the  twenty-four 
of  which  it  will  consist  when  complete.  The  present  sheet  includes  the  area  between 
38°  50*  and  40°  40'  N.  lat.,  and  86*>  20'  and  89°  80'  E.  long.  It  is  in  CTery  respect 
limilsr,  as  regards  style  of  production,  to  those  preyionsly  published,  the  hill  work 
being  in  brown,  with  the  lettering,  roads,  and  riyers  in  black. 

China.  Madrolle  and  BaiUe. 

Atlas  de  TEmpire  Chinois.  Par  01.  Madrolle  el  A.  Bailie.  Scale  1 :  8,000,000  or 
47*3  stai  miles  to  an  inch.  Sheets:  Canton,  Peking.  Paris,  1900-1901.  Price 
1.50 /r.  ecLch  theet 

^  It  has  been  attempted  to  give  a  good  deal  of  information  on  these  sheets,  not- 
withstanding their  comparatively  small  scale  (1:  3,000,000)  and  somewhat  rough 
appesranoe.  They  show  the  territories  conceded  to  European  power,  ports  open 
to  foreign  commerce,  mission  stations,  lighthouses,  limit  of  the  navi^bility  of  rivers, 
altitudes,  the  character  and  relative  importance  of  Chinese  cities  and  towns,  canals, 
nilways,  steamers,  and  telegraph  lines,  and  other  information.  There  is  also  an  inset 
showing  the  languages  of  Southern  China. 

'ftpta.  Tamasaki. 

Tiefenkarte  des  japanischen  Binnenmeeres  Setouchi.  Yon  Dr.  N.  Yamasaki. 
Scale  1 :  600,000  or  9*4  stat.  miles  to  an  inch.  PeUrmannt  Oeographieehe  Mil- 
teUungen^  Jahrgang  1902,  Taf.  20.  Gotha:  Justus  Perthes.  Preeented  by  the 
PtMieher. 

A7BI0A. 
^friM.  Intelligence  Division,  War  Offlce. 

Africa.  Scale  1 : 1,000,000  or  157  stat.  miles  to  an  inch.  Sheet  88,  Juba  river. 
London :  Intelligence  Division,  War  0£9ce.  Stanford.  Price  2«.  Presented  by  the 
IHreetor-Oeneralof  McbHiaaiion  and  Military  Intelligence. 

AWoa.  Hiox. 

0.  Nioz.  Atlas  de  G^graphie  G€n€ral.  Afrlque.  Fascicule  sp^ial  de  cinq 
feuilles.  No.  26,  Afrique  d'  ensemble,  scale  1 :  16,000,000  or  252*5  stat.  miles  to  an 
inch ;  No.  23,  Algeria  et  Tunisie,  scale  1 :  2,000,000  or  81  5  atat.  miles  to  an  inch ; 
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No.  3^'''*.  Region  utharleDne  fraii;aiiie,  sonle  1  :  ^.OOIHOOO  or  83'1  itat,  nilM  In  an 
iaob :  So.  21,  tieneftal-Xigcr,  scale  1 :   8,000.000  oc  1^62  stat  railen  to  an  inob : 

No.  24"-,  Congo-yil,  scale  1  :  8,000,000  oi  126-2  atat.  mile»  to  au   inob.     Paris  ■ 
Ch.  Delagrare,  1003.    Priee  0  /r.     FretenUd  by  thu  Pidiliilmr. 
In  addition  to  a  gonenil  map  of  Africa  on  tho  Boftlc  of  1  :  10,000.000.  there  are 
onntninecl  in  tlio  same  oavor  Four  other  maps  of  ditTerent  paits  of  tfat-  nmtineut,  viz. 
Benegal-Niger  region:  Algeria  and  Tiinie;  Fienoh  Sahara  ;  aud  Centml  Africa,  Upper 
Nile  and  Oongo  region.    These  maps,  Bomevhat  roughly  uieout^d,  are  oolosred  to 
shoir  territorial  pneseuiona  and  aplierea  of  inSiieni?v,  bat  the  Transvaal  and  Orange 
Rivar  Colony  are  gljonn  aa  independent  states.    Tbe  maps  aro  on  larger  Boslex  (ban 
those  of  inaat  general  atlases.    Other  purls  will  be  published  later, 
Afrioa.  Servifle  Qeograpbiqae  da  I'Annee,  Fans. 

Cute  d'Afiique.      Scale  1:  2,000.000  or   SIC  stat.  miles  to  an  inch.    Blieot:  8. 

I.e  Caire.  Serrice  G^ographique  de  I'Armee,  Parla.  Friee  1  /r. 
Thia  tbeet  is  a  new  edition  revised  and  oorrecUd  np  to  1901.  Situated  as  tt  ia  at 
tbe  extreme  noitli-cast  wrnei,  it  aerree  irell  to  sbon  (be  great  distottion  in  the  oon- 
figuration  of  tbe  land  produced  by  using  tbe  orthographic  prujection,  which  was,  for 
some  remarkable  reason,  elioeen  for  this  map.  There  are  inset  plans  of  Alexatidris, 
Cairo,  Fort  Said,  Baci,  and  Ismailia. 
Bomtliland.  IntelligenOB  DiTiaion,  Wat  Office. 

Map  of  a  portion  of  Bomallland.    Scale  I  :  1 .000,000  or  IS'T  atat.  miles  to  an  inch. 

Ijondon:   tntelligenoo   Division,  War  OIBoe,  1902.      Prlae  3>.     Pretcnttd  hg  the 

DirecUir-General  of  Mobilication  and  MilUarj/  InteUigiiice, 
This  map  baa  been  prepared  in  conncol!<in  nitb  tbe  present  military  operatioos 
in  Somalilaud,  and  uonsists  of  paita  of  sheets  OS  N.w..  69  n.e.,  80  a.w.,  81  s.e.  of  tbe 
Intelligence  Divisioa  1 ;  l.OOO.OOO  map  of  Africa.  It  includes  tbe  region  from  Barberai 
on  tbe  north  to  just  below  Bari  on  tlie  Webi  Shebell  on  tbe  south,  and  from  Hargeiaa 
on  the  west  to  the  meridian  of  SO"  30'  IC.  on  the  east, 
Somaliland.  Btutford. 

Map  of  tbe  Biitisb  Somali  Coast  rrotectorate.     Scale  1  :  l,Ot)0,00O  or  IS'T  aUt 

miles  to  on  inch.     T«ndon :  Edwaul  Stanford,  1902.     Price  St.    PreseiUtd  by  Om 

Fubliiher. 
Inolndcs  the  region  between  6*  an  J  11"  40'  X.  lat.  and  42°  20'  and  .50°  E,  long. 
It  tbiis  sbuwa  British  Somaliland,  tbe  Ogoden  ronntry.  and   a   part  of  the   Italian 
protaetoratu  on  the  east  caaat,  and  will  servo  to  illustralo  tbe  scunc  of  the  proeciit 
military  operations, 
Tnnii.  Beivica  Ocograpbiqne  de  rArmes,  Farii 

Tnnisio.     Sraile  1  :  100,000  or  1'5  Btnt,  mile  to  im  inch.     Sliaet  No.  XXV.,  Jana. 

Paris;  Serrtoe  G^ographiqae  de  I'ArmiJe.     PnVe  1.20/r. 

AHEBICA. 
Cuuida.  Iimibtai. 

Map  sbov in g  exploration  between  Lakes  'Winnipeg,  Manitoba,  and  Winnipcgotia. 
Scale  1 :  3B0.1G0  or  6  stat.  miles  to  an  inob.  To  aecumpany  the  report  of  Tboe. 
TumbuU.  II.I..S.,  dated  February  9,  1901,  in  the  'Annual  Report  of  tbe  Deport- 
ment of  the  Interior  for  1901,"  Ottawa,  1901.  Framted  fijr  tlie  Surseyor-lltnrral 
of  Canada. 
Canada.  Wbite-Fraser  and  Saint  Cyr. 

Map  of  Ibe  Country  odjaoent  to  tbe  €Otb  parallel  of  latitude  from  Teslin  lake  lo 
Alsek  river.  Scale  1 :  380,160  or  G  stat.  miles  to  an  inob.  To  aroompany  reports 
of  George  Wbite-Fmser,  and  Arlbnr  Saint  Cjr,  in  the  '  Annual  Report  of  tbe 
Ueparlment  of  the  Interior  for  liml.'  Ottawa.  19l>l.  Fveimttd  bij  the  Sarmjor- 
Gennriil  of  Canad^i.. 

Qnatemala.  Borsau  of  the  Amerioan  Kspnbliei,  Waihington. 

Guatemala  from   offloial   and  other  sotirces.     I'repaied   in   tbe   Itiireau  of  the 
American   RepnblicB.     William   Woodrille   Bookbill,  Director.     Compilnd   and 
drawn  by  M.  Hondges.     Scale  1 :  792,000  or  1.'>'3  atat.  miles  to  an  inch,     Wash- 
ington. D.C..  1902.     PTttenlfd  hy  Golonfl  <:.  E.  Chareh. 
A  useful  general  map  of  Guatt^mala,  indicating  in  red  letlera  tbe  approximate 
location  of  twenty-two  different  minerals  throoghont  tbe  oonntry.     A  good  denl  of 
otber  information  concerning  ports,  meaoa  of  commnnicstioo,  lights,  etc.,  is  giten. 
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TmnfQMj.  IdiafMB. 

Mapa  de  1a  firontera  con  el  Paragaay.  Formado  por  Eduardo  Idiaquez,  Ing.  de 
Limitea.  Scale  1 :  2,900,000  or  45*7  itat.  miles  to  an  inch.  La  Paz :  La  Direooion 
de  Limitee,  1902.  PreienUd  by  the  Qfieina  Naeional  de  Inrnigracion^  EUaduUeay 
La  Pom. 

This  map  inoladee  the  region  of  the  Gran  Ghaoo,  lying  between  the  Piloomayo 
and  Paraguay  rirera,  and  shows  in  rarions  symbols  the  various  boundaries  between 
BoliTia  and  Paraguay  according  to  the  claims  of  the  two  countries  and  different 
treaties.  A  clear  explanation  is  given  of  the  various  signs  employed  to  indicate  the 
different  lines.  The  routes  of  the  expeditions  of  Dr.  Campos  and  A.  Thenar  are  also 
given. 

United  StatM.  Band,  KcVally  ft  Co. 

Indexed  Oounty  and  Township  Pocket  Map  of  Minnesota.  Scale  1 : 1,019,760  or 
16  sUt.  miles  to  an  inch.  New  edition,  1902.  Price  $0.25.— Vest  Pocket  Map  of 
Michigan.  Northern :  Scale  1 : 1,013,760  or  16  stat.  miles  to  an  inch;  Southern : 
8cale  1:760^20  or  12  stat  miles  to  an  inch.  Priee  $0.15  each.  Chicago  and 
New  York :  Band,  McNally  &  Co.,  1902.    Preeenied  by  the  PtMiehen, 

ATLANTIC  OCSAN. 
Atiantie  Oesan.  Veumayer. 

Deutsche  Seewarte.  Atlantischer  Ozean.  £in  Atlas  von  39  Karten,  die  physikal- 
isohen  Yerhaltniase  und  die  Yerkehrs-Strawen  darstellend,  mit  einer  erlautemden 
Einleitung  und  als  Beilage  zum  Segelhandbuch  f&r  den  Atlantisohen  Ozean. 
Zweite  Auflage.  Herausgegeben  von  der  Direktion.  Hamburg :  L.  Friederichsen 
&  Co.,  1902.    Preeented  by  Prof.  G.  Neumayer. 

POLAB  SBeiOVB. 

forth  Polar  Begion.  Isaehsen. 

Ubersiohtsskizze  der  von  der  Norwegischen  Fram-Expedition  1898-1902,  erforsch- 
ten Polargebiete.  Yon  Gunnar  Isaehsen.  Scale  1:6,000,000  or  946  stat.  miles 
to  an  inch.  Petermanns  Oeographiaehe  MUteilungenf  Jahrgaug,  1902.  Taf.  21. 
Gotha:  Justus  Perthes.    Presented  by  the  PMi$her$. 

eSHEBAL. 

Ancient  Geography.  Kiepert. 

FormsB  Orbis  Antiqui.  86  Karten  im  Format  von  52  :  64  cm.  mit  Kritischen  Text 
und  QuellenangaM  zu  jeder  Karte.  No.  xxiii.  Italia  Superior  cum  Regionibus 
Alpinis.  Mit.  11  Seiten  Text  Erganzt  und  herausgegeben  von  Richard  Eiopert. 
Berlin  :  Dietrich  Reimer  (Ernst  Yohsen),  1902.     Price  3  tnarke. 

The  present  part  of  this  atlas  of  ancient  geography  contains  Sheet  xxiii..  Northern 
Italy  and  the  adjacent  Alpine  countries,  with  eleven  pages  of  letterpretu,  descriptive 
and  critical,  which  gives  also  the  authorities  consulted  in  the  construction  of  the  maps. 
There  are  now  altogether  nine  sheets  published  out  of  the  thirty-six  of  which  the  com- 
plete atlas  vrill  consist  when  finished. 

German  Colonies.  Sprigade  and  Koisel 

Grosser  Deutscher  Kolonialatlas.  Bearbeitet  von  Paul  Sprigade  und  Max  Moisol. 
Herausgegeben  von  der  Kolonial-Abtheilung  dos  Ausw&rtigen  Amts  Lieferung 
2.  Die  deutschen  Beeitzungen  im  Stillen  (>)ean  und  Kiautschou.  Berlin  :  Diet- 
rich Reimer  (Ernst  Yohsen),  1902.    Presented  by  the  Publisher. 

The  first  part  of  this  atlas  of  the  German  colonies  was  published  in  1902,  and 
noticed  in  the  GeographuxU  Journal  for  January,  1902.  This  second  part  contains 
the  following  maps :  No.  26.  German  New  Guinea  (western  sheet) ;  No.  27,  (rerman 
New  Guinea  (eastern  sheet) ;  No.  28,  The  I^adrones  and  Marshall  Islands.  Tiie  first 
two  are  on  the  scale  of  1 : 2,000,000.  and  the  third  on  that  of  1 :  8,000,000.  After  the 
map  is  an  index  to  the  names  on  the  map  of  the  Kameruns,  which  appeurod  in  tlie 
first  part.  The  maps  are  well  drawn  and  printed  in  colours.  Insets  are  given  on 
enlarged  scales  of  important  bays  and  harbours. 

World.  Bureau  International  des  Administrations  Telegraphiquesi  Bern. 

Carte  des  Communications  TeWgraphiques  due  Regime  Extm-Europ^en,  dressee 
d'aprte  des  documents  offlciels  par  le  Bureau  International  des  Administrations 
T^^graphiques.  Scale  1:20,997,504  or  331*4  stat  miles  to  an  inch.  4  Sheets. 
Bern :  Bureau  International  des  Administrations  Telegraphiqucs,  Bern,  1902. 

This  is  a  map  of  the  World  on  Meroator's  projection,  in  four  sheets,  each  measuring 


17}  X  2gf  inchsi,  upon  wbUb  the  lelegnph  liniia,  both  orerlftod  and  BubrnKrine,  «re 
aliawn  in  blo^k,  Bauudariea  of  tbe  TarLoaa  ooualriet  are  (howii  in  red,  and  the  wstet 
IB  tinted  blue. 

World.  Binftndo. 

Prof,  CMtanio  Einaudo.     Atlanta  Storioo  per  el  Seuole  EecODduie.    Parte  Pcima, 
II  Hondo  Antico.     19  Oarte  e  Beportorio  di  titti  i  nomi.     Diaegni  di  Dumeaioo 
LooohL    Turin ;  Q,  B.  Paraviu  &  Co ,  1902.    Pmenttd  hy  the  Publuhar: 
Thfi  is  the  fint  part  of  a  little  genera]  atlaa  speoiallj  prepared  for  the  uie  of 
Italian  Becondary  sohooU.     It  cuataitiB  nineteun  maps  and  plans  dealing  vitb  aaoieiit 
geography.     Theee  have  been  drawn  by  Domenioo  Looohl  from  reliabla  authoritiee, 
and  printed  in  coIoutb.     The;  are  acoompaaied  by  letlerpross  and  an   Blphabetjoal 
index  to  plnoe-nameB, 

World.  atialer. 

Neue.   neuute   LiefernQga-Auagaba 

Kupfentiob.    "   ■"-"       ...... 

eaeh  part. 

Parts  II  and  12  (in  one)  noaUia ;  No.  42,  South  BoandinaTia,  1 : 2.500,000,  bj  C. 
Sohetter;  No.  79,  8.W.  iheet  of  a  font-sheet  map  of  Australia  in  four  sheet*, 
1:6,000,000,  by  Dr.  U.  Hoack;  No*.  88  and  90,  nnited  States,  sheets  3  and  S, 
1:3,700.000,  by  H,  Habeuioht.— Parts  13  and  14  (in  one):  No.  1 3. Thniingian  Btatei, 
1:500,000,  b;  0.  Soherrer  and  0.  Koffmabn;  No.  6S,  Japan,  Korea,  and  Eaatem 
China,  1 : 7,600,000,  by  0.  Barioh;  Nos.  87  and  89.  United  States,  sheet*  2  and  i, 
1 :  3,700,000,  by  H,  Habenioht. 

0RAXT8. 

North  AtlantiB  Ocsan  and  Meditsrranean  Bsa.  XetBorologioal  OIBm,  London. 

Pilot  Chart  of  the  North  Atlantic  an<l  Mediterranean  for  Jaunary,  1903,  London : 
M<-teDrologi<:al  Office.     Priet  Qd.     Preiented  ly  Ihe  Meteoralogieal  0$ef,  LondoTt. 

United  States  Charts.  United  States  By drc^raphio  Offloe. 

Pilot  Chart  of  the  North  Atlantic  Oooan  for  Ducember,  1802 ;  and  of  the  North 
Paciflo  Ocean  for  January,  1903.  U.S.  Hydrographio  Offloe,  Washington,  D.C. 
PrtianUd  by  the  U.S.  Hgdrographic  Ogiet. 


FBOTOOBAPBB. 
Burma,  Si«oi,  eta.  Bigby  and  Amutrosg. 

Eighty -four  photographs  taken  during  a  jonroey  in  1699-1900  from  Uoulmein  to 
Hanoi  by  Captains  Bigh;  and  Amutrong.  pTetented  bi/  Captain  Q.  C  Bigby. 
The  route  followed  by  Captains  Bigby  and  Armstrong,  during  which  these  photo* 
graphs  vera  taken,  was  from  Moulmeia  to  Pupon,  tbcnce  to  Uong  Hant,  in  Siam, 
oroesiug  the  Salwin  at  Dagwiu  Ferry,  and  on  to  Cheng-hai;  henoe  to  Bsumao,in  aoatta 
Ynnuan,  Puerh,  Moog  Lieh,  Munhao,  on  the  Bed  river,  Moog-tau,  Kai-hna  fu,  Hagikog, 
and  thenoe  on  to  Hanoi  in  Tongking,  A  great  pact  uf  the  country  traversed  is  Tery 
imperfectly  known,  and  the  photugtaphs,  though  small,  are  thus  important. 

(I)  On  the  Yunzalin  river,  Burma :  (2)  Unloadiiif;  the  elephants  no  the  bank*  of 
the  Salvia  river,  Dagwin  ferry:  (3)  South  gate  of  Mainglongyi,  Siam:  (4  and  5) 
Elephant  traniport;  a  bad  bit  of  road  between  Mainglungyi  and  Mong-haut;  (6)  On 
the  Hoping  river,  Slam;  (7)  Siamoae  boats,  Hepiog  river;  (S)  Irrigation  water- 
vrbeel.  Hoping  river:  (9)  A  Siamese  "Wilt."  or  temple;  (10)  Camp  at  Heohali:  a 
rest-honse:  (11)  Laos  on  the  march  :  (12)HouBaof  Dr.  DenmanfAmerioanuiBdonary). 
Cheng-hai ;  (13)  Miaotan  people  at  Chong-bai ;  (14)  Natives  of  Ta-si-lek  village  in  6. 
t^han  State  of  Keng-tuog :  (15)  Akhoa  at  Mong-Un,  S.  Shan  States:  (16)  Akko  girl. 
HoDglia:  (17  and  IH)  Lcn  women,  Hong- Y awn ;  (19)  Hehong  river,  Dear  Paliao.  6. 
i^han  States:  (20)  At  Hong-Yawn  fair  :  (21)  A  jungle  camp;  (22)  View  down  Mekong 
river,  near  Uongbam  furry:  (23)  Shan  girls  on  trek;  (24)  The  Paulhai  mule-saddle: 
(25)  A  midday  halt :  (26)  -  Wflt "  at  Tapun  in  Keng-hung.  Chinese  f-han  States  t  (27) 
A  Keng-hung  village ;  (28)  Shan  women  :  (29)  Shan  Tal5k  women ;  (30)  Camp  at  Tn- 
ko-Obai  in  hills  south  of  Ssumao;  (31)  Puleng  valley,  south  of  Saumao:  (82)  Chinese 
Imperial  Onsloma  building,  SBumao:  (33)  West  gate  of  Bauoiao:  (34)  South  [rate  and 
street.  Ssumuo:  (35)  Cotton  caravan  ontude  tbe  onstom-house,  Ssumao;  (36)  The 
"  Ting  "  (magistrnte)  of  Saumoo  returning   from  a  visit  lu  the   ouBtom-bouse ;  (37) 
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Market,  Ssamao ;  (38)  Street  and  roofo  in  Ssomao ;  (39)  Slians  at  the  market,  SBomao ; 
(40)  Hill  people  near  Ssumao;  (41)  A  refreshment  stall  in  the  market,  Ssnmao;  (42) 
Main  street,  Ssomao ;  (43)  Spring  procession,  Ssumao  (soldiers);  (44  and  47)  Spring 
prooession;  (45)  Spring  prooession,  soldiers  and  bannermen;  (46)  The  "Ting*'  of 
Sramao  in  spring  prooession ;  (48  and  52)  Prooession  of  the  gods,  Ssnmao,  takes  place 
annually  in  January ;  (49)  A  car  in  the  procession  of  the  gocU ;  (50)  A  car  supporting 
little  boys  dressed  up  as  angels ;  (51)  Some  of  the  gods ;  (58)  Soldiers  in  prooession  of 
the  gods ;  (54)  ProoessioD  of  gods :  car  with  angels ;  (55)  Gk)d  of  war  in  procession ; 
(56)  Paddy-fields,  NakoU ;  (57)  Bridge  on  road  from  Ssumao  to  Puerh;  (58)  Terraced 
paddy-fields,  Mong-hsien:  (59)  Nape  yalley ;  (60)  A  yalley  on  the  Puerh— -Mong-lieh 
route;  (61)  lian-pung-tien  valley;  (62)  Mong-lieh  yalley;  (63)  Mong-lieh  yillage; 
(64)  On  the  road  to  Olii-ma-pa;  (65)  Our  escort  from  Mong-lieh:  (66)  A  Ohi-ma-pa 
girl;  (67)  Automatic  grain-husker  worked  by  water;  (68)  Terraced  paddy-field;  (69) 
Apachai  women;  (70)  Wuni  women;  (71)  Manhao  on  Bed  river;  (72)  A  Shan-ohai 
▼alley;  (73)  Bocky  country  above  Yaoto;  (74)  Native  of  S.  Yunnan:  (75) On  the  road 
to  Matang ;  (76)  Rocky  country  on  road  to  A-la-stiu ;  (77)  Temple  on  road  to  Kai-hna- 
fa;  (78)  On  the  road  near  Kai-hua-fu;  (79)  The  Clear  river  near  Kai-hua-fu;  (80) 
Bridge  on  road  to  Sinkai,  S.  Yunnan ;  (81)  Street  Shue-li-kai ;  (82)  Ohineae  in  Shue- 
li-kai;  (83)  Ma-li-po ;  (84)  My  Cliinese  interpreter. 

YarSe  Islands.  HspbunL 

One  hundred  photographs  of  the  Faroe  Islands,  taken  by  David  Hepburn,  Esq., 
1901-1902.    Pruented  iy  David  Hepbwm,  Eiq. 

These  photographs  have  been  selected  from  a  large  number  taken  during  two  visits 
to  the  Feroe  Islanas  in  1901-1902.  Oonsidering  the  frequency  of  sea-fogs  and  general 
unfavourable  meteorological  conditions  which  prevailed  at  the  time  of  his  visits,  Bfr. 
Hepburn  may  be  congratulated  upon  the  results  he  has  obtained,  many  of  the  photo- 
graphs being  extremely  good.  They  are  platinotjrpe  prints.  The  titles  are  as 
follows : — 

Stromo  island: — (1)  Thorshavn,  the  capital;  (2)  South  harbour,  Thorshavn;  (3) 
The  bridge,  Thorshavn;  (4)  The  hotel,  Thorshavn;  (5)  Fishing-boats,  Thorshavn; 
(6)  Landing-stage,  Thorshavn;  (7)  Whale's  jaw  gate,  Thorshavn;  (8  and  9)  Streets, 
Thorshavn ;  (10)  A  fisherman's  funeral,  Thorshavn ;  (11)  The  doctor's  house  and  pony, 
Thorshavn;  (12)  Evening,  Thorshavn;  (13)  The  outskirts  of  Thorshavn;  (14)  The 
KoDgebroc,  Thonhavn ;  (15)  The  British  Oonsulate;  (16)  The  British  Oonsul  in  his 
boat ;  (17-19)  The  north  harbour,  Thorshavn ;  (20)  Fnidriks  vaag,  Thorshavn ;  (21)  A 
KTOup  of  boys  and  pony,  Thorshavn ;  (22)  King  Oscar's  monument,  Thorshavn ;  (23)  Wool 
drying  in  a  street,  Thorshavn ;  (24)  The  Skerry  rocks  off  Hoy vig ;  (25)  Vestmanhavn, 
Whale  bay ;  (26)  Coast  at  Hoy  vig ;  (27)  Bird  Olifis  at  Norderdahl ;  (28)  Cairn  on  road 
to  Yelbistad;  (29)  Kalback  church;  (30)  Biver  near  Kalbak;  (31)  The  coast  near 
Thorshavn;  (32)  The  fort,  Thorshavn;  (33)  Saudegjerde  river;  (34)  Saudegjerde 
river  lower  down;  (35)  Soudegjerde  river  near  mouth;  (36)  Distant  view  of  the 
island  of  Kolter ;  (37)  Faroese  boy ;  (38)  Women  carrying  peat ;  (39)  Faroese  boys ; 
(41)  A  peat-gatherer;  (42)  Photograph  from  model  of  Faroese  boat ;  (43)  Faroese  boat- 
men ;  (44)  Faroese  fisherfolk ;  (45)  Faroese  children ;  (46)  Woman  dyeing  cloth ;  (47) 
Cleaning  fish;  (48)  Farm  Eirkebo;  (49  and  50)  Buins  of  monastery,  Kirkebo;  (51) 
Ancient  log  bouse,  Kirkebo;  (52)  Boat  houses,  Kirkebo;  (53)  G<>iDg  to  church, 
Kirkebo ;  (54)  The  church,  Kirkebo ;  (55)  Farm  house  and  church  gate,  Kirkebo ; 
(56)  A  Faroese  from  Kirkebo;  (57)  The  trading  steamer  Smirel;  (58)  The  whaler 
Sdvik;  (59)  On  board  the  Sdvik;  (60)  Harpoon  gun  of  the  Selvik;  (61) 
Kollefiord:  (62)  A  haul  of  Scythe;  (63)  Drying  fish  on  housetops;  (64)  Drying  fish 
on  rocks;  (65)  Stacking  fish;  (66)  Cutting  up  whale  fiesh.  Sydero  island:— (67) 
Women  carrying  fish,  Traugjisvaag ;  (68)  Fish  drying  on  rocks,  Trangjisvaag ;  (69) 
Bocks  above  Trangjisvaag;  (70)  Cave  at  Trodboe,  near  Trangisjvaag.  Ostero  island : 
— (71)  Skjaale ;  (72)  Strender,  disombarkinff  pony ;  (73)  Landing  at  Funding ;  (74)  A 
Faroese  on  bridge  near  Fundixig;  (75)  Funding  Fiord  from  Slettaratinde ;  (76)  On  the 
slopes  of  Slettaratinde ;  (77)  The  summit  of  Slettaratinde ;  (78)  On  the  summit  of 
Slettaratinde ;  (79  and  80)  Neighbouring  peaks,  from  Slettaratinde;  (81)  Lake  above 
Side,  from  Slettaratinde;  (82)  Slettaratinde  (summit  not  in  view);  (83)  Eide;  (84) 
Leaving  Eide.  Nolso:— (85)  Southern  extremity  of  Nolsd;  (86)  The  ''eye  of  the 
needle,"  natural  arch ;  (87)  Haymaking ;  (88)  Nolso  Eide ;  (89)  Boat  and  crew  enter- 
ing a  cave ;  (90)  Nolso.  Yaago  Island  :-<91)  Mid  vaag.  Whale  bay ;  (92)  The  ''  Witch's 
Finger;"  (93)  The  "Tntch's  Finger,"  front  view;  (94)  The  base  of  the  "Witch's 
Finger."  Bordo  island  :— (95)  Books  above  Klaksvig ;  (96)  Pinnacle  near  the  summit 
of  Klak ;  (97)  From  Klak,  looking  south ;  (98)  Ealso  fiord,  from  Klak.  Kalso  island : 
—(99)  Mydledal ;  (100)  Northern  extremity  of  Kalso,  from  sketch. 


Tliirlj»ii  plinUignpbi  of  rtouth-M'rstvni  Persia,  taken  by  U.  F.  Witheriijr,  Eaq. 

Profnliidby  H.  f.  WUherbi,.  JBtq. 
Theae  pliotui;rKplii  hitu  token  by  Mi.  ^Mtherb;  duriag  bis  joameye  between 
Itiuhiie  and  ^'hirav.  Ha  bu  diridcd  tlieiu  into  three  ■eotions.  the  fint.  Noa.  I  to  II. 
illugtntiug  the  I'ountry  trsvoMed  from  Bnsbire  to  Shirsi ;  Ihu  Heoaod.  No«.  IS  to  SS, 
the  nittitn  jouruHy  lo  Buehire.  whiab  wmt  by  a  diSereiit  routu,  and  the  IhJrd,  No*.  30 
to  36,  pbotograpliD  or  the  iuLabitoalB.     Tbo  following  ui  a  list  of  the  tiUes : — 

(1)  Landine  from  ship  at  Buahire:  (S)  Bridge  OTst  the  Dkliki  river  betwie«n 
Itiuhiru  and  Hihiraz;  (3)  Mi»ii  Kotal;  (4)  Koto]  Pci-i-Zun,  between  Bnebiie  &nd 
ShirasG :  (S)  An  Iliyat  a«mp,  from  Shabpur  Shahr ;  (6)  Dasbt-i-Bam :  (T)  Camp  in  tbe 
Daaht-i-Bam ;  (S)  An  oak  tree  in  the  Daaht-i-Bam  ;  (9)NartLern  end  cf  Duht-i-Bam. 
near  Nakah-i-IIahram  ;  (lU)  Shril  river.  Tang-i-Gito;  (II)  View  ovur  the  Taog-i-Giro^ 
(12)  niyat  camp  near  Aliabad,  uenr  Ardakao;  (13)  Ardakoa.  nortb-weat  of  Sbirai; 
(H)  Camp  betneen  Ardakun  and  Knh-i-Dlnsr;  (15)  Oa  tbe  way  to  Kub-i-Dioat  from 
Ardakan';  (16)  Kah-i-Dinar  from  the  east  aide.  Iliyata  in  foreground;  (IT)  Kuh-i- 
llinar  from  the  out;  (18)  Gurdaii-i-Bijan,  tha  pau  aver  tbe  Euh-i-Dinar;  (19)  A  piece 
of  the  track  over  Kuh-i-Dinar  ;  (20)  A  auow-alope  on  eaat  side  of  Gaidati-i-Bijan  ;  (21) 
Knb-i-Dinar  from  near  ^^iiskht.  uu  itn  weitum  elope;  (22)  View  la  Bouth-egiBt  new 
sisakt.  on  wosl  side  of  Euh-i-Dtnar;  (23)  llivats  travelling  over  tbe  Gnrdsll-i-Bijan. 
Kuh-i-Dinar;  (24)  Euh-i-Dlnor  from  the  west':  (25)  Near  SiaakC;  (pi)  Eberetm  river, 
west  Bide  of  Kuli-i-Dinar ;  (27)  In  tbe  oak  woods  on  veHtero  ude  of  Enh-i-Uinaf ;  (SH| 
■'  Tung,"  near  Bijo,  aouth-west  of  Kub-i-iJinar;  (29|  At  tbe  bottom  of  a  *■  lang  "  near 
Bijo;  (3D)  Tbraebcd  uom  near  Nurubad;  (31)  Shikari  with  old  gun  with  oudgeb 
ahaped  atock  near  Baaht;  (S2)  Tent  of  Abdullah  Kban.  ohicf  of  Farai  Hedon  r<yati, 
in  Po  Dinar ;  (33)  Vieitora  near  Nakab-i-Uabram.  Daabt-i-Bam ;  (3*  and  36)  Duiation 
HiyutB  at  Bijo,  neat  Buht :  (Us)  A  t;^ical  lliynt. 

Uppar  Bile.  Criipin. 

Kigbteeu  pbotograpba  of  the  Muer  Liouutry,  and  the  Kucid  of  the  White  Nile. 

By   E.   S,   Grispin,   Esq.,   m.b.o.b.,   i^b.c.i\      FreieiUed   by   E.   8.   Criroin,  Jita., 

M.B.aS.,  L.S.C.P. 
Dr.  Criapitl'B  photographs  form  aa  ialeruatiag  little  aet.  both  as  illuitrating  tbp 
types  of  natiTCB  and  the  remarkable  sudd  blocks,  which  have  tor  ao  loDg  irupcded 
oBvigatloQ  ou  the  upper  Nile  and  ita  tributaries.     The  following  are  the  titles; — 

(])Shillnka  in  dng-oat  caQoe,  Sobflt  river;  (2)  Dinka  dauoe,  Oobjak,  on  the  Sobat 
river;  (3)  Shol-Ajik;  (4)  Two  line  bnllocki  belonging  to  Nuera;  (S)  Tuaka  and 
pyramid  at  Keib ;  (I!)  Denkur's  eapiul,"  Keik,  pyramid  in  centre ;  (7)  Bugler,  lOtli 
Hadanese :  (8)  Pctoohment  of  iOlh  Sudnneao  at  ^^hitt ;  (9)  A  general  view  of  newly 
opened  channel  through  sudd,  with  small  sudd  ncross  it;  (ID)  (.'amp  on  pieoe  of  true 
rivor-bank  iu  the  audd;  (11)  Men  landing  from  the  bows  of  tbe  steamer  on  lo  a 
sndd-block  with  iU  top  growth  of  papyms  ;  (1-)  Hon  on  sudd-block  clearing  the  top 
growth ;  (13)  Top  growth  cut  down  and  audd-block  cut  into  seotioni ;  (14)  Steamer 
towing  ont  block  of  aodd,  men  stauding  round  and  holding  the  hawser  in  poaition ; 
(15)  (ileamer  towing  out  sndd-block;  (Iti)  Block  towed  out  into  open  waier,  mudi 
diminiahed  In  size  during  its  journey,  psrily  by  compreasirni  and  partly  by  the  (ronl 
pilgo  rolling  under;  <I7)  Sudd-block  let  go  io  open  waler,  floating  down  stream  ;  ^18) 
Camp  on  tiard  ground  in  eudd. 

VladiveatcHik.  ■ — 

I'anoramii  of  Vladivoalok  harbour  aud  town.     Prftetited  by  Captiila  F.  C.  Mttlltm. 
This  panorama  is  in  five  parl«,  eauh  uf  which  consists  of  a,  very  clear  prist  fhjoi  ii 
full-ailu  plate.     It  Is  the  production  of  n  iDoal  Ruuaian  pbotogtapber. 

N 3.— It  would  greatly  add  to  th«  TKlne  of  tbe  ooUsotton  of  Flittto- 
{Eraphs  vrbloh  has  been  estabUshed  In  tbe  Uap  Boom,  if  aU  tbe  Vallowi 
of  the  Society  vrtao  have  taken  photographe  during  their  travels,  would 
forward  copies  of  them  to  the  Hap  Curator,  by  whom,  they  wUl  bo 
aoknowledgsd.  Should  tbe  douor  bave  purohaaed  the  photograpba.  It 
will  be  useful  foi  refereuoe  If  the  name  of  the  photograpbar  SAd  hli 
addTMB  are  giveo. 
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THREE  YEARS*  EXPLORATION  IN  CENTRAL  ASIA,  1899-1902/ 

By  Dr.  SVEN  HEDIN. 

It  was  on  June  24,  1899,  that  I  left  Stockholm  for  the  fourth  time  in 
<iue8t  of  new  experiences  and  new  adventures  in  the  heart  of  Central 
Asia.  That  journey,  which  occupied  a  period  of  three  years  and  three 
days,  is  now  happily  concluded.  And  to-night  I  have  the  pleasure  and 
privilege  of  laying  before  you  an  account  of  my  various  journeyings  in 
the  centre  of  the  great  continent  which  I  have  just  mentioned. 

^ly  preparations  for  this  my  last  journey  resulted  in  a  rather  pon- 
derous, but  certainly  more  complete,  outfit  than  I  had  carried  with  me 
in  any  of  my  previous  expeditions.!  Still  I  had  no  reason  to  complain 
on  this  score,  since,  through  the  courtesy  of  his  Imperial  ^Fajesty  the 
Czar  of  Russia,  I  was  granted  full  exemption  from  customs  duties,  as 
well  as  free  travelling  and  free  transport  through  the  length  and 
breadth  of  his  empire.  The  same  monarch  also  <;ave  me  an  escort  of 
four  Cossacks,  fine,  honest  fellows,  who,  for  their  loyalty  and  courage, 
were,  at  the  close  of  their  term  of  service,  rewarded  with  gold  medals 
by  both  his  ^lajesty  the  King  of  Sweden  and  his  Imperial  Majesty 
the  Czar. 

For  the  journey  through  the  Trans-Caspian  region  I  had  the  honour 
of  a  railway  carriage  all  to  myself,  the  last  on  the  train,  so  that,  from 
the  platform  in  its  rear,  I  was  able  to  enjoy  an  uninterrupted  bird'e-e}  e 


♦  Map,  p.  348.  This  is  simply  a  provisional  sketch-map  to  sliow  Dr.  Iledin's  routes. 
It  is  hoped  that  a  finished  map  embodying  Dr.  Hcdin's  discoveries  will  be  ready  for 
publication  before  the  end  of  the  year. 

t  The  means  for  undertaking  this  journey  were  chiefly  given  by  H.M.  the  King  of 
Sweden  and  Norway  and  some  Swedish  gentlemen,  among  others  Emanuel  Nobe\ 

No.  III.— March,  1903.]  <i 
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view  of  the  cotintry  we  were  travelling  through.  After  that  I  journeyecl 
by  a  well-known  ronte  from  Osh  to  Kaahgar.  At  Kashgar  I  raised  and 
equipped  a  caravan  of  fifteen  camels  and  ten  horses,  and  with  them 
marched  to  Lailik  on  the  Yarkand-daria. 

I  had  already  crossed  Eastern  Turkestan  in  almost  every  direction,, 
and  the  river  was  the  only  route  with  which  I  was  not  acquainted. 
Consequently,  I  decided  to  make  its  muddy  waters  carry  me  down  ta 
the  region  of  Lob-Nor.     As  being  the  best  suited  for  my  purpose,  I 
bought  an  ordinary  ferry-boat,  one  of  the  kind  which  is  ordinarily 
employed  for  ferrying  goods  across  the  river  at  those  points  where  it 
is  intersected  by  the  caravan  routes,  and  fitted  it  up  as  a  comfortable 
floating  house,  which  became  my  dwelling-place  for  many  long  months. 
This  led  to  a  regular  workshop  being  established  in  the  middle  of  the 
desert,  carpenters  and  smiths  being  sent  for  from  Yarkand  to  make 
such  alterations  in  the  craft  as  were  necessary.     I  had  a  deck  fitted 
over  the  fore  part,  and  upon  that  set  up  my  tent.     Its  interior  was 
fitted  up  as  a  study,  a  writing-table,  made  out  of  a  couple  of  boxes, 
being  placed  at  the  entrance.    From  that  vantage-ground  I  commanded 
a  complete  view  of  the  river  during  the  whole  of  my  journey  of  over 
1300  miles.      Not  a   single  bend,  or  lagoon,  or  sandhill,  or  grove  of 
trees  escaped  my  observation ;  all  were  successively  plotted  on  my  maps 
as  we  glided  on  past  them  one  after  the  other.     Amidships  I  had  a 
hut  erected  of  planks  and  black  rags,  to  serve  as  a  photographic  dark- 
room.    It  was  provided  with  tables  and  benches,  while  a  barrel  waa 
placed  on  the  roof  to  supply  water  to  the  samovar,  in  which  I  washed 
my  photographic  plates.     3iy  baggage  was  stacked  in  the  stem  of  the 
boat,  and  there  also  my  servants  established  their  quarters.     In   the 
same  part  of  the  boat  they  built  a  small  fireplace  of  bricks,  on  which 
they  cooked  their  food  throughout  the  journey ;    while  in  the   cool 
autumn  evenings  they  kept  a  fire  burning  constantly.    A  smaller  ferry- 
boat was   fitted  up  as  our  larder,  or  store-room.     On  it  we  kept  our 
supplies  of  flour  and  rice,  grapes,  melons  and  pears,  vegetables,  live 
sheep  and  fowls ;  and  these  last  had  a  very  great  deal  of  cackling  to  do 
before  they  got  accustomed  to  their  floating  home.     When  everything 
was  finished,  however,  the  boat  was  exceedingly  comfortable,  being,  as 
it  were,  a  sort  of  country  house  set  afloat  on  the  bosom  of  the  great  river. 
I  also  had  my  dogs  on  board,  and  a   small  English  collapsible  boat, 
which  I  used  for  short  reconnoitring  trips  up  and  down  the  stream. 

The  day  before  I  started  I  invited  the  entire  population  of  the  dis- 
trict to  a  big  entertainment,  at  which  tea  and  hot  rice-pudding  were 
supplied  ad  lib.  The  very  same  musicians  who  celebrated  my  departure 
on  my  disastrous  desert  journey  of  1895  came  again,  and  twanged 
their  strings  in  the  same  melancholy  manner.  And  while  their  doleful 
strains  fretted  the  stillness  of  the  night,  a  couple  of  barefooted  girls 
whirled  round  and  round  in  a  dizzy  dance.     But  the  latter,  upon  l^ing 
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photographed  the  next  day  under  the  piercing  rays  of  the  stin,  did  not 
apv^ckT  to  anything  like  the  same  advantage  as  they  did  in  the  light 
of  a  Chinese  paper-lantern ! 

On  Septemher  17,  the  caravan,  led  by  the  two  Cossacks  Sirkin  and 

Chernoff,  started  to  follow  the  land-ronte  vid  Aksn  and  Korla  to  the 

lendezvons  agreed  upon  on  the  Lower  Tarim.     With  me  in  the  boat  I 

took  my  former  faithful  servant,  Islam  Bai,  and  five  boatmen,  whom  I 

stationed  with  long  poles  one  at  each  comer  of  the  boat,  as  well  as  one 

<ni  tbe  provision  boat,  directing  them  to  keep  the  flotilla  from  sticking 

&ilin  the  bank  should  the  cnrrent  carry  us  too  violently  up  against  it. 

When  all  was  ready  I  gave  the  signal  for  the  start.  Oar  boats  made 
tUrway  np-stream,  and  the  hospitable  shores  of  Lailik  were  speedily 
bit  to  view  behind  the  woods.  Here  began  a  most  idyllic  jonmey.  It 
VII  indeed  a  pleasure  to  live  on  the  river,  and  study  its  pulsating  life, 
itiebb  and  its  flow,  its  capricious  windings,  its  ever-changing  shores*. 
To  me,  who  had  been  accustomed  to  travel  on  horseback,  or  to  survey 
the  country  from  the  back  of  a  swaying  camel,  there  was  an  incom- 
putble  enjoyment  in  feeling  myself  carried  smoothly  along  by  the 
CQRent  of  a  peacefully  flowing  river ;  and  in  sitting  still  all  the  time 
tt  my  writing-table,  while  the  landscape  came,  as  it  were,  to  meet 
me,  and  unfolded  itself  before  my  eyes  like  a  perpetually  changing 
pi^Qorania,  so  that  all  I  had  to  do  was  to  study  and  observe  it  from 
tbe  vantage-ground  of  my  seat  in  the  stalls.  And  it  was,  too,  a 
delightful  feeling  to  be  always  at  home,  and  carry  my  house  about 
with  me,  as  a  snail  does,  through  the  interior  of  Asia.  When  the 
weather  was  waroa,  I  had  only  to  throw  off  my  clothes  and  jump  straight 
la  from  my  writing-table.  Then,  later  on,  dinner  would  be  served 
tmonggt  my  compasses,  field-glasses,  and  levelling  instruments.  My 
^meteorological  observatory  was  on  the  roof  of  the  hut,  and  in  it  were- 
™y  barometer,  which  recorded  daily  how  we  slowly  but  gradually 
uesoended,  and  my  thermometers,  which  gradually  sank  lower  and 
^wer  as  the  autumn  advanced. 

We  had  only  gone  a  very  short  distance  when  we  managed  to  run 
^gfound.  Bat  the  boatmen  leapt  into  the  water  and  pushed  the  boat 
<)flt again.  After  that  I  sent  the  smaller  provision  boat  on  in  front,  to 
^t  as  a  pilot,  and  warn  us  of  the  presence  of  dangerous  places. 

I  wonder  how  many  scores  of  times  we  got  stuck  on  sandbanks 
during  that  journey?  As  a  rule,  we  camped  among  tbe  woods  on 
^0^,  where  there  was  plenty  of  fuel.  But  while  the  crew  slept 
^^  land,  I  slept  on  board.  Every  evening  after  we  landed,  I  measured 
tbe  volnme  of  the  river,  with  the  help  of  my  collapsible  boat,  a  velocity 
iiistrument,  a  sounding-pole,  and  a  rope  stretched  across  the  stream, 
luring  the  first  few  days  the  volume  worked  out  at  the  rate  of  3355 
<^bio  feet  per  second. 

At  Eotteklik  we  descended  certain  rapids,  which  our  craft  shot  in 

ci2 
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splendid  style,  without  the  slightest  trouble.  Bat  below  the  rapids  the 
force  of  the  current  was  so  strong,  that  we  were  unable  to  keep  clear  ol 
the  banks,  and  my  writing-table  was  in  great  danger  of  going  overboard. 

Further  on  the  river  divided,  and  we  drifted  in  amongst  arms  sc 
narrow  that  we  were  only  jast  able  to  force  the  boat  along  tliem.  In 
other  parts  the  stream  was  encumbered  with  driftwood  ;  and  the  trunkf 
of  the  poplar  trees,  which  lay  submerged  at  the  water's  edge,  were  not 
noticed  until  the  boat  swung  right  round  upon  them.  At  one  point, 
where  large  quantities  of  water  are  drained  o£f  to  feed  the  irrigation 
canals  of  Maral-bashi,  the  current  dwindled  to  810  cubic  feet  in  the 
second,  and  we  were  obliged  to  requisition  the  natives  to  help  in  hauling 
our  boats  over  the  shallows.  After  that  the  country  became  un- 
inhabited ;  and  the  boats  glided  noiselessly  through  the  dense  forests, 
which  were  often  so  thick  that  scarce  a  ray  of  sunlight  pierced  through 
to  the  dark  hiding-places  and  holes  in  which  the  wild  boars,  tigers,  and 
other  beasts  of  the  jangle  make  their  lairs. 

At  the  beginning  of  our  journey  the  gnats  were  very  troublesome, 
but  the  frosty  weather  soon  put  them  to  flight.  At  the  same  time  the 
poplars  put  on  their  robes  of  cloth  of  gold,  as  if  preparing  for  an  autumn 
carnival.  Tall  and  straight  they  stood,  solemnly  mirroring  their  heads 
in  the  great  river,  the  Alma-Mater,  of  East  Tarkestan,  as  though  they 
were  religiously  paying  their  devotions  to  her,  just  as  the  Brahmins  and 
grey-haired  pilgrims  who  journey  to  Benares  to  die  pay  reverent  homage 
rto  the  Ganges. 

In  this  way  we  glided  on  day  after  day,  week  after  week,  down  the 
dark  waters  of  the  Tarim,  through  the  enchanted  forests,  which  shut  it 
in,  as  it  were,  along  a  kinl  of  Yenetian  thoroughfare  lined  by  palacei 
magically  changed  into  trees,  and  by  quays  of  golden  shimmering  reeds. 
When  the  current  flowed  more  slowly,  the  boatmen  nodded  in  tumi 
over  their  punting-poles.  And  when  the  wind  blew  through  the  forest 
it  scattered  a  shower  of  golden  leaves  over  the  face  of  the  river,  making 
a  golden  waterway  for  us  all  through  the  autumn,  as  we  foUowecl 
every  curve  and  winding  of  the  stream.  It  was  as  though  we  wen 
threading  enchanted  sargasso  seas  ! 

As  a  rule,  the  Tarim  is  very  sinuous.  For  instance,  in  one  case 
after  making  a  detour  of  over  three-quarters  of  a  mile,  we  found  we  hac 
only  advanced  200  yards  in  a  lineal  direction,  or,  in  other  words,  liaj 
gone  round  eight-ninths  of  a  circle  in  order  to  get  over  a  distance  equal 
to  the  remaining  ninth.  In  this  way  it  occasionally  happened  that  wc 
came  back  to  the  very  same  poplars  which  we  had  left  behind  us  a  few 
hours  previously. 

Upon  reaching  Masar-tagh  I  stayed  there  two  or  three  days,  and 
carried  out  several  excursions  by  boat  and  on  foot,  with  the  view 
of  completing  the  maps  I  made  on  my  previous  journey.  The 
temperature  sank  for  the  first  time  below  zero,  that  is   to  say,  to 
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30^  Tahr.,  ou  Iho  night  of  October  12,     On  the  evening  of  October  17 

we  Tvere  cheered  by  the  sight  of  a  fire  blazing  amongst  the  trees  on  the 

baulc.    It  was  made  by  shepherds,  who  were  in  this  way  seeking  to 

scare  away  the  tigers.     As  soon  as  they  oanght  sight  of  our  boat, 

mth  its  spectre-like  tent  and  its  coal-black  hut,  gliding  noiselessly 

between  the  river-banks,  they  took  incontinently  to  their  heels,  and 

fled,  leaving  both  sheep  and  fire  to  their  fate.     Throughout  the  whole 

of  the  journey  we  had  the  greatest  difficulty  in  getting  into  communi- 

cition  with  the  half-wild  shepherds,  who  pasture  their  flocks  in  the 

pneval  forests  of  the  Tarim.    No  matter  how  we  called  to  them, 

tfasy  steadfastly  refused  to  come  and  talk  with  us ;  but,  at  the  sight  of 

oorboat,  they  nearly  always  fled  away  like  frightened  antelopes,  and  it 

VIS  only  by  the  exercise  of  little  stratagems  that  we  were  able  to  secure 

thffl  at  all,  and  detain  th^m  on  board  until  their  local  topographical 

ioiowledge  came  to  an  end. 

The  first  break  or  interlude  in  our  monotonous  journey  occurred 
when  we  approached  the  inhabited  region  of  Arvat.  We  were  met  by 
lereral  begs,  or  chiefs,  and  a  crowd  of  horsemen,  amongst  whom  were 
eight  falconers,  each  carrying  his  bird  on  his  glove.  These  people 
accompanied  us  along  the  banks,  and  never  have  the  waters  of  the 
Tftrlm  witnessed  a  more  festive  procession. 

As  the  autumn  advanced,  we  saw,  both  dayand  night,  huge  flocks  of 
wild  geese  flying  overhead,  making  for  India  by  way  of  Yarkand.  They 
kept  regularly  at  an  altitude  of  GOO  or  700  feet  above  our  heads,  and  the 
MP  echoed  again  with  their  discordant  quackings.  Unerringly  they 
find  their  way  along  their  aerial  highways — those  wonderful  feathered 
pOgrims,  as  surely  as  the  rivulets  from  the  meltiog  glaciers  find  their 
^y  down  to  Lob-nor.  And  truly  a  majestic  sight  it  is  to  stand  and 
watch  them  streaming  onwards  in  their  serried  phalanxes,  like  squadrons 
of  the  sky  charging  on  and  on,  on  silent  and  untiring  wings. 

At  length  we  arrived  at  the  mouth  of  the  Ak-su-daria,  and  there  our 
nicer  met  with  a  very  noteworthy  augmentation  of  its  volume.  The 
'ftte  of  flow  of  the  current  quickened  up  to  nearly  2}  miles  an  hour,  and 
oar  boat  swung  right  round  as  we  glided  out  into  the  swirl  of  the 
oonfluence.  But  all  went  excellently  well;  the  banks  disappeared 
rapidly  behind  us,  while  every  now  and  again  the  river  was  broken  by 
^pids.  For  two  days  we  travelled  at  the  rate  of  3^  miles  an  hour,  and 
^consequently  had  to  keep  a  sharp  look-out  as  we  raced  past  the  woods 
^d  the  hamisli  (reed)  beds,  at  the  risk  of  being  submerged  beneath 
the  avalanche  of  a  crumbling  bank  of  sand.  As  the  season  grew  older, 
^t  began  to  be  sensibly  cold  on  board.  On  the  night  of  November  14 
lH)th  boats  froze  fast  in  the  ice,  though,  fortunately,  it  was  thin,  and  by 
the  end  of  the  month  the  temperature  had  sunk  20°  below  freezing- 
point  (Fahr.  scale).  On  one  occasion  we  had  quite  a  dangerous  adventure 
"^ur  boat  was  carried  close  up  underneath  a  high,  steep  bank,  and  a 
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little  way  ahead  of  as  we  saw  a  poplar  tree  leaning  out  low  down  over 
the  current.  The  punting-poles  failed  to  tonoh  the  bottom,  and  my 
tent  and  every  other  structure  on  board  would  infallibly  have  gone 
over  the  side  had  not  one  of  my  men,  in  the  nick  of  time,  jumped  into 
the  ice-cold  water  and  swum  to  land  with  a  rope. 

And  now  we  began  to  live  in  daily  expectation  of  the  river  freezing, 
for  sooner  or  later  the  ice  would  raise  an  insurmountable  obstacle  to  our 
farther  progress.  Hence  there  began  a  sort  of  race  between  ourselves 
and  it.  Could  we  manage  to  get  as  far  as  our  rendezvous  before  it  came 
and  stopped  us  ?  For  several  days  we  journeyed  all  day  long,  and  often 
far  on  int6  the  night ;  and  for  a  period  of  ten  days  towards  the  end  of 
November  we  met  with  rare  good  fortune.  Some  years  ago  the  river 
made  for  itself  a  new  bed  through  a  sea  of  sand,  which  flung  up  its 
dunes  like  pyramids  on  either  bank.  This  new  channel  gave  us  a  abort 
out.  But  not  a  vestige  of  vegetation,  not  an  antelope,  not  a  human 
being,  not  even  so  much  as  a  raven  or  a  vulture,  gladdened  oiax  eyes 
on  l^ese  dream-like,  desolate  banks.  Here  again  the  speed  of  the 
-current  was  over  3^  miles  an  hour,  so  that  we  sped  on  at  a  breathless 
pace  past  the  sandhills,  which  towered  up  fully  350  feet  above  the 
surface  of  the  stream. 

At  last  it  froze  so  hard  at  night  that  wc)  had  to  chop  out  our  boats 
with  axes  every  morning.  A  white  chain  of  drift-ice  was  trailed  down 
the  river,  and  jangled  like  a  string  of  bells  against  the  sides  of  our 
boats  at  night.  During  the  first  days  of  December  the  river  grew  full 
of  ice  of  this  description,  and  most  fantastic  were  the  shapes  it  cissumed 
on  those  evenings  when  we  continued  our  journey  far  on  into  the  dark- 
ness. At  such  times  our  boats  were  preceded  by  small  native  canoes, 
carrying  flaring  oil-lamps.  These  constantly  moving  ice-bound  channels 
gave  out  an  unceasing  succession  of  groans  and  moans ;  and  when  we 
became  embedded  in  them,  and  were  carried  along  at  the  same  rate  as 
they  moved,  they  appeared  to  be  relatively  stationary — that  is  to  say, 
we  appeared  to  stand  still,  though  the  slow  movements  of  the  compass- 
needle  revealed  to  us  the  windings  of  the  river,  while  the  dim-lit  banks 
glided  past  us  like  wandering  spectres.  At  last,  however,  the  ioe  won 
the  upper  hand.  The  strips  of  ice  along  the  banks  fastened  themselves 
to  the  sides  and  began  to  grow  inwards  towards  each  other,  so  that  the 
channel  of  open  water  in  the  middle  of  the  river  became  narrower  and 
narrower.  On  December  7  the  ice  welded  the  two  sides  of  the  river 
together.  We  were  frozen  fast,  and  had  to  go  into  winter  quarters. 
The  place  where  this  happened  was  called  Yanghi-koll,  and  here,  by  a 
stroke  of  good  luck,  we  fell  in  that  very  same  day  with  our  caravan. 
Then  arose,  as  if  by  magic,  a  small  town  on  the  desolate  banks  of  the 
Tarim.  Tents  were  pitched,  Jcamish  (reed)  huts  constructed,  and  stables 
built  to  shelter  the  animals  of  the  caravan.  In  the  market-place  we 
kept  burning  at  night  a  Chinese  lantern  swung  on  a  pole,  and  this  was 
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SAND    DUNES    NEAR    THE    RIGHT    BANK    OF    THE 
LOWER    TARIM. 


SAND    DUNES    ON    THE     RIGHT    BANK    OF    THE    TARIM, 
NEAR    YANGI-KOLL. 
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the  only  lamp-post  in  the  whole  place.  At  this  time,  also,  we  kindled 
a  fii^,  which  waa  not  allowed  to  go  ont  until  the  end  of  May  in  the 
following  year.  Traders  came  to  viait  uh  from  Korla  and  from  Enohar, 
»nd  desired  to  barter  their  wares  with  us;  in  this  way  a  lively  market 
flourished  in  the  wilderness. 

After  making  an  eseursion  into  the  inferior  of  the  sandy  desert, 

and  entertaining  the  famous  French  traveller  Bonin,  on  his  way  from 

Peking,  in  my  open-air  camp,  I  set  out  on  Ueoember  20  from  Yanghi- 

koU  with  a  caravan  of  seven  camels,  one    horse,  four   men,  and  two 

dogi,  Id  cross  tlie  most  appalling  <lesert  on  the  faoe  of  all  the  earth, 

the  Takli'makan,  my  object  being  to  strike  the  town  of  Tatran,  on 

L         the  Cbercben-daria,  on  the  other  aide  of  the  desert.     That   meant   a 

m       jwmey  of  close  upon  180  milos,  or  twice  the  distance  I  traversed  in 

[       lSi'5  in  another  part  of  the  same  desert,  in  the  conrso  of  which  the 

^^^F     liiole  of  my  caravan  perished  except  one  man.     But  now  it  was  the 

^^^KMith  of  winter,  and  I  loaded  four  of  the  camels  with  blocks  of  ice, 

^^^^BAiletwo  others  carried  fuel,  and  the  seventh  our  provisions  and  furs. 

^^^■M  we  had  no  tents  with  us,  I  slept  the  whole  of  that  winter  in  the 

P        open  air,  although  the  temperature  fell  27i''  below  zero.     As  we  had 

'<>  bualiand  the  camels'  strength,  I  took  with  us  for  the  first  two  days 

■  small  reserve  caravan  of  two  men  and  three  camels,  the  latter  oarry- 

">B  >ce  and  fuel ;  hut  on  Christmas  Eve  I  sent  them  hack. 

When  we  Get  out  from  our  camp,  the  inhabitants  of  the  district 

'Ooked  upon  us  as  saicides;  and  both  I  and  Islam  Bai  knew  only  loo 

**ll  how  dangerous  the  journey  was.     The  desert  opened  out  before  us 

*'*e  an  illimitable  sea,  and  ere  two  days  had  passed  we  became  lost  in  its 

•^dless  labyrinths  of  sand.     Their  conformation,  however,  lent  hs  great 

^■■istance  in  our  march.     The   prevailing  winds   blow  from  the  east, 

•^d    heap  up  the  sand  in  ridges  like  gigantic  waves,  or  pile  it  up  in 

'^wt  accnmulations  of  dunes  300  to  400  feet  high.    These  on  the  sheltered 

■>"io  go  down  at  an  angle  of  3:1°;  bat  on  the  windward  side,  or  the  east, 

^*y  have  a  gradual  slope.     But  in  addition  to  these  north -and -south 

^^Ees    there  is   also  another  system  of  sand-dunes  disposed   at  right 

"■'^gles  to  the  first,  that  is,  in  lines  running  from  east  to  west.     These 

**'*e  been  biiilt  up  by  winds  blowing  from  the  north  and  from  the  south 

***^Bg  the  winter. 

Ihe  tand-dunes  thns  form  a  kind  of  network  ;  and  within  the  meshes 
^^i"*  exist  depressions  which  are  often  perfectly  flat,  and  show  the 
^J'-soil  nndemeath,  swept  free  from  sand.  These  spots  the  natives 
**H  «bayir."  It  is  in  depressions  of  this  character  that  we  find  the 
'^'^^^i^  of  unnumbered  lakes,  which  accompany  the  right  hank  of  the  Tarim 
'^*'oughout  its  course. 

Other  circumslaneea  of  an  unexpected  natnro  also  conspired  to  the 

^Uccesafnl  issue  of  our    enterprise.      In  the  middle  of  the  desert  we 

^*nc©d  upon  some  plots  of  hamUh  (reeds_) ;  consequently  the  journey 
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coBt  US  no  more  than  one  camel.  The  remainder  of  the  troop  stood  t1 
jonmey  well,  as  they  swayed  backwards  and  forwards  like  ships  plong 
ing  over  the  waves  of  the  desert.  The  worst  evil  we  had  to  contei 
against  were  the  incessant  storms,  which  whirled  up  the  sand  in  fro 
of  US,  so  that  we  were  quite  unable  to  see  any  distance  on  ahead, 
semi-darkness  prevailed  the  whole  of  the  time ;  and  no  sooner  had  t 
left  the  small  kamish  oases  behind  us,  than  we  were  again  lost  in  t] 
labyrinthine  network  of  sand-dunes.  To  make  things  worse,  the  ha 
clay  depressions  now  disappeared.  If  there  exist  sand  deserts  on  tl 
moon,  I  do  not  think  they  can  possibly  be  more  desolate  than  the  Takl 
makan. 

We  bad  also  to  exercise  the  strictest  economy  with  our  fuel ;  only 
certain  number  of  sticks  were  allowed  to  be  doled  out  every  evenin 
Hence  we  had  to  wrap  ourselves  up  in  our  furs  and  crouch  close  togeth 
round  the  fire  to  keep  ourselves  warm ;  while  I  jotted  down  my  not 
by  the  light  of  a  single  wretched  lantern.  We  were  also  obliged  to  1 
sparing  with  our  ice.  Yet,  even  though  this  had  failed  us,  the  heavei 
were  kind,  for,  in  the  beginning  of  January,  they  took  care  that  v 
should  not  suffer  from  want  of  water.  For  it  began  to  snow,  and  co: 
tinned  snowing  for  several  days.  I  used  to  wake  up  in  the  momit 
completely  buried  under  snow,  so  that  Islam  Bai  had  to  set  to  woi 
and  dig  me  out  of  my  warm  lair  with  a  spade.  The  sandhills  di 
appeared  from  sight  entirely  underneath  the  undulating  sheet  of  snoi 
To  sleep  in  the  open  air  with  60*^  of  frost  is,  however,  far  more  interee 
ing  than  agreeable.  When  we  sat  over  our  camp-6re  we  often  had 
temperature  of  85°  on  the  side  next  the  fire,  but  a  temperature  of  2' 
below  zero  on  the  outer  side  of  the  circle. 

At  last,  on  January  8,  we  sighted  the  first  tamarisk  trees,  and,  th: 
same  evening,  we  encamped  on  the  banks  of  the  ice-bound  Ghercbe: 
daria.  From  this  point  I  travelled  up-country  to  a  place  called  Andere 
a  distance  of  240  miles.  Finally,  by  way  of  the  ancient  bed  of  tl 
Ettek-tarim,  now  dry,  and  after  that  by  unknown  paths,  we  reach< 
Yanghi-koU  again  on  February  24.  Here  I  was  joined  bv  two  Buryat 
or  Trans-Baikal  Cossacks,  who  had  spent  four  months  on  the  joumc 
from  Trans-Balkalia. 

On  March  5  I  was  again  in  the  saddle,  with  my  face  towards  tl 
eastern  part  of  the  desert  regions,  at  the  head  of  a  new  and  well-resU 
caravan,  made  up  as  follows :  the  Cossack  Chemoff,  six  HiEussulman 
twelve  camels,  and  one  horse.  My  first  object  was  to  map  the  Eno 
daria,  the  dried-up  bed  of  what  was  formerly  an  outlet  of  the  Tarin 
when  that  river  flowed  into  the  ancient  lake  of  Lob-nor.  The  upp 
part  of  this  ancient  river-bed  is  exceptionally  well  defined,  and  contain 
even  at  the  present  day,  a  few  salt-water  pools.  Further  on,  howeve 
it  is  completely  dry,  and  in  parts  entirely  obliterated. 

But  to  return  to  our  journey.     One  day,  in  the  very  middle  of  oi 
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luinci,  we  were  overtake 
that:  the  whole  caravan  i 
loom  Qp  iQ  the  east  like  a 
tigb'ttiing,  BO  that   in  an 


1  by  a  sandstorm  of  such  a  violent  character 

'a^  brought  to  a  Euildea  halt.     These  storma 

black  wall,  and  swoop  down  upon  jou  like 

it&ot  everything  is  swallowod  up  in  an 


inp-enetrahle  fog  of  reddish  yellow  sand  and  duet.    Whilst  tbia  particu- 
lar ^torm  was  raging  I  lost  touch  of  nay  caravan,  and  spent  a  cousider- 
ftbl»    time  wandering  about  before  I  could  find  it  again.    Wo  could  only 
get    Tip  one  half  of  my  tent  under  the  shelter  of  a  sandhill.     But  the 
sand   Tained  in  through  the  canvas,  aud  every  eingle  object  that  was 
\jing  about  became  covered  with  it.    Kay,  it  even  gets  into  your  moulh 
Ui2  grits  between  your  teeth.     To  cook  food  in  such  a  tempest  is  of 
coaime  absolutely  out  of  the  queslion,  when  the  wind  is  blowing  at  the 
tito  of  4T  miles  aa  hour.     A  cup  of  water  and  a  piece  of  bread  was  all 
we  could  get  to  eat.     The  camels  lay  perfectly  still,  with  their  necks 
stretched  out  to  leeward,  and  the  men  tightly  muffled  up  in  their  coats. 
Tliere  is  an  amazing  force  locked  up  in  those  desert  storms.     The 
iinantitiea  of  material  they  lift  up  aud  carry  away,  and  deposit   in 
"tier  places,  is  euormous. 

At  last  we  found  water  at  Yardan g-bulab,  a  little  well  at  the  foot 
nf  the  mountain.  The  well  itself  was  tremendously  salt,  but  the  sheets 
of  ice  ujion  it  contained  fresh  water.  Wild  camels  were  common  in 
tlieee  parts,  and  we  shot  a  couple. 

From  this  point  oar  route  lay  along  the  bed  of  the  Kum-daris, 

Himetimei  in  the  channel  itself,  sometimes  along  its  bank.     Here  ou 

'uree   separate  occasions   we  came  upon    fragments   of    earlhenware, 

showing  that  the  banks  of  this  river  were  formerly  inhabited,  although 

for  centnries  the  ground  has  not  been  moistened  with  a  drop  of  water. 

•  he  further  we  advanced  towards  the  east,  the  more  desolate  grew  the 

desert.     The  poplar  trees  which  stood  on  the  bnnks  of  the  river-hed 

""^ro  a  thousand  years  old.  and  as  brittle  and  fragile  as  glasa^the 

ff'"*ve-BtonBB,  as  it  were,  of  the  ancient  forest. 

After  this  we  came  to  a  most  remarkahle 

•^Qlak,  or  the  Sixty  Weils.     Here  again  we  f..i 

'•ocks  of  ice  in  close  proximily.     Those  salt-w. 

~     vigorous  patches  of  I'ami^h  (reeds)  and  belts 

f'^Oaied  together  within  siicb  a    niirro 

^^gine  we  had  landed  tipoa  an  islet  i 

'  ««iL  we  were  still  a  considerahle  distance  off,  the  hunters  of  my  party 

^*ae  out  a  herd  of  eiimels,  consisting  of  iin  old  male  and  live  young 

'^•■•tialB,  grazing  amongst  the  bushes.     The  caravan  c:irae  lo  a  halt,  and 

^ent  wilh  the  stalkerN  for  the  purpoaa  of  examining  the  creatures 

^UtoMgh  my  field-glass.      They  were   barely  100    paces   distant,  and 

**^ked  really  splendid  in  their  lij^ht  brown  woolly  winter  coals.     Two 

**     them  were  lying  down,  the  others  grazing,  whilst  the  old  one  was 

o»«ing  in  onr  direction,  as  tiiough  he  suspected  danger.     Our  guide. 


,  namely,  Altimish- 
alt  water,  with  big 
rella  furnish  sustenance 
B  of  tamarisks,  but  all 
le  that  it  was  easy  to 
middle  of  the  desert  sea. 


uJ 
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Abdu-Behim,  crept  stealthily  tlirough  the  bushes  like  a  panther 
When  he  fired,  the  entire  herd  took  to  their  heels,  and  went  off  ii 
a  whirling  cloud  of  dnst — all  except  one,  a  young  and  handsome  male 
whose  flesh  made  a  very  welcome  addition  to  our  larder.  The  wil(3 
camel  is  certainly  a  wonderful  animal.  You  find  him  in  the  dreariesi 
parts  of  the  desert.  He  only  stays  a  short  time  in  each  oasis,  but  lik< 
a  ship  on  the  ocean  of  the  desert,  is  continually  passing  backwards  anc 
forwards.  Nobody  knows  how  he  lives.  He  springs  up  out  of  th< 
dried-up  earth  as  if  he  were  a  ghost,  and  vanishes  like  the  wind,  and 
when  disturbed  in  his  peaceful  haunts  does  not  stop  in  his  wild  flight 
for  days  and  nights  together. 

Altimish-bulak  was  an  important  halting-place;  and  it  was  from 
there  I  proposed  to  cross  the  desert  in  a  southerly  direction.  The  dis- 
tance to  Eara-koshun,  where  we  expected  to  find  game,  could  be  covered 
in  a  week,  and  even  if  our  supply  of  water  did  give  out,  we  knew  thai 
we  were  hardly  likely  to  perish  of  thirst.  Amongst  other  stores  we 
took  four  sacks  filled  with  ice ;  but,  in  spite  of  our  utmost  care  to 
protect  them  from  the  sun,  two  pailfuls  dripped  away  during  the  first 
day  or  two  of  the  march.  A  few  steps  only  away  from  the  wells  o! 
Altimish-bulak,  and  we  were  again  in  mid-desert.  The  contour  soon 
began  to  fall  'away  gradually  in  the  direction  of  the  old  Lob-nor  lake, 
which  was  indicated  by  a  belt  of  dead  forest.  Here  we  found  myriads 
of  Linneea  shells,  so  that  the  ground  was  in  many  places  quite  white 
with  them.  It  was  here,  too,  that  Chernoff  and  Ordek — the  latter  one  of 
the  men  I  brought  with  me  from  Yanghi-koU — discovered  the  ruins  of 
two  or  three  houses.  The  beams  and  other  parts  of  their  wooden  frame- 
work lay  scattered  about  on  the  ground,  half  buried  under  dust  and 
sand.  One  circumstance  which  at  once  lent  a  considerable  antiquity  to 
the  buildings  was  the  fact  that  they  stood  upon  pediments  of  clay,  that 
is  to  say,  narrow  mounds,  about  8  feet  high,  which  had  been  built  up  to 
suit  the  plan  of  the  houses.  Originally  these  clay  footings  were  con- 
structed on  the  level  ground ;  but  the  north-east  wind,  in  its  restless 
aotivit3%  had  scooped  out  the  ground  all  around  them,  and  swept  it  clean 
away.  The  clearest  indications  of  the  enormous  erosive  power  of  the 
wind  in  these  parts  exist  everywhere  throughout  the  desert,  the  clay 
soil  being  in  many  places  furrowed  with  trenches  6  to  7  feet  in  depth 
in  the  direction  in  which  the  winds  blow ;  and,  as  a  consequence  of  this, 
you  often  appear  to  be  marching  amongst  benches  and  tables  all  made 
of  clay. 

AVe  collected  specimens  of  the  wood-carving  from  the  houses,  and 
dug  up  some  Chinese  coins,  besides  axes,  sacrificial  cups,  and  so-forth. 
The  roof  of  each  house  lay  piled  up  on  its  west  side,  and  under  the 
shelter  of  the  house  itself.  No  doubt  it  had  been  hurled  there  by  the 
last  desert  storm,  which  it  had  been  unable  to  withstand. 

But  as  our  water-supply  would  not  allow  us  to  stay  more  than 
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twenty-fonr  hours  in  this  place,  we  were  obliged  to  continue  our  march 
flonthwards,  though  not  until  I  had  photographed  the  ruins  and 
measured  the  site. 

That  evening,  just  when  we  were  going  to  dig  a  well  in  our  new 
camping-ground,  to  get  water  for  the  camels,  we  discovered  that  we 
bad  forgotten  our  spade ;  it  had  been  left  behind  in  the  ruins.  And 
as  the  spade  was  an  implement  of  great  importance  to  us,  I  sent  Ordek 
baok  to  fetch  it.  Accordingly  he  started  back  the  next  .morning,  while 
we  oontinued  our  march.  Not  long  after  this  a  violent  sandstorm  came 
down  upon  us,  and  we  feared  the  worst  for  our  solitary  traveller.  But 
Orddk's  topographical  instinct  did  not  fail  him.  Although  he  lost  our 
taok,  ho  nevertheless  succeeded  in  making  his  way  back  to  the  ruins, 
ttd,  on  his  return  with  the  spade,  brought  with  him  what  was  even 
BOB  important,  namely,  some  fresh  wood- carvings,  executed  with  still 
greater  perfection  than  those  we  discovered  first.  Besides  that,  he 
tlio  gave  me  information  of  such  a  character  that  I  felt  I  must  at  all 
CQBts  return  to  these  sites  of  ancient  civilization.  To  do  so  then  was, 
however,  impossible ;  I  had  to  control  my  patience  until  the  following 
wmter. 

Our  supply  of  water  lyas  just  on  the  point  of  giving  out  when  we 
at  length  reached  the  shore  of  a  completely  new  lake,  which  spread  out 
to  the  north  of  the  marsh  of  Eara-koshun.  It  was  fed  by  an  equally 
new  branch  of  the  Tarim,  which  left  that  river  at  Shirgeh-chappgan. 

We  made  the  return  journey  in  canoes,  first  up  the  new  branch  and 
then  along  the  Tarim  and  the  network  of  waterways  which  make  up 
its  delta.  The  twenty-five  days  this  canoe  journey  lasted  would  have 
^n  very  delightful  had  it  not  been  for  the  midges,  which  tormented 
ns  Tumiercifully  every  evening. 

I  now  mapped  out  in  detail  the  lakes  which  I  had  discovered  on  my 
previous  journey,  namely,  Avullu-koU,  Kara-koll,  Tayek-koll,  Arka- 
^oU,  and  Chivillik-koll,  together  with  several  others  which  on  that 
^^^^oanon  escaped  my  observation.  I  found  that  they  reached  a  depth 
^^  30  feet ;  and  in  one  arm  of  the  river  in  this  same  neighbourhood  I 
^oimded  a  depth  of  41  i  feet,  or  seven  and  a  half  times  more  than  any- 
^We  else  in  the  newly  formed  marsh  of  Eara-koshun. 

It  is  indeed  a  significant  fact  that  the  deepest  depression  of  the  Lob 
^^gion  is  found,  not  at  the  termination  of  the  hydrographical  system, 
hat  here  in  the  region  which,  from  a  remote  antiquity,  has  borne  the 
^^e  of  Lob. 

The  8th  of  May  saw  us  again  at  the  Yanghi-koll,  where  we  found 
^^ory thing  peaceable  and  well.  By  this  the  river  had  begun  to  swell 
'^OQt  the  melting  of  the  ice,  and  its  volume  now  measured  3400  cubic 
^^^t  in  the  second,  or  about  the  same  as  at  Lailik,  where  I  began  my 
Voyage  on  its  waters. 

Next  I  sent  ofif,  under  the  charge  of  the  Cossack  Cherdon,  my  big 
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caravan  of  horses  and  mules,  in&tructing  bixn  to  make  for  Temirlik,  in 
the  Chimen-tagh,  and  after  them  the  camels,  bound  for  the  same  place, 
under  Chemoff  and  Islam  Bai.  Meanwhile,  I  myself  continued  my 
journey,  along  with  Slrkin  and  Shagdur,  in  the  big  boat,  and  so 
finished  laying  down  my  maps  of  the  lower  Tarim. 

Our  huts  now  stood  empty  and  abandoned.  The  native  traders 
departed  in  quest  of  more  profitable  markets ;  but  as  the  place  needed 
a  name  for  future  identification,  it  was,  consequently,  called  Tora- 
sallgan-uy,  which  means  ''the  houses  built  by  the  European.*'  All 
very  nice  in  its  way.  But  the  very  next  spring-flood  that  came  swept 
away  the  whole  of  our  bank  of  the  river ;  our  huts  vanished  off  the 
face  of  the  earth,  and,  together  with  the  poplars,  were  swallowed  up  in 
oblivion. 

During  the  course  of  my  journey  down  the  big  river,  I  investigated 
and  sounded  many  of  the  peculiar  lateral  or  marginal  lakes  which  lie 
embedded  amongst  the  dunes  of  drift-sand  immediately  along  its  right 
bank.  They  are  like  growths  or  parasites,  which  suck  away,  as  it  were, 
the  life-blood  of  the  river.  For  instance,  at  the  time  I  examined  ity 
the  lake  of  Karanalik  was  receiving  through  a  very  small  feeder  a 
volume  equivalent  to  over  80  cubic  feet  in  the  second.  Thus  this 
one  small  lake  alone  drains  away  from  the  Tarim  close  upon  300,000 
cubic  feet  of  water  every  twenty-four  hours.  This,  then,  is  a  striking 
characteristic  of  the  lower  Tarim.  Instead  of  gathering  itself  together 
and  pouring  its  waters  in  a  body  into  the  terminal  basin,  it  filters 
itself  away  in  a  number  of  lagoons  strung  all  alongside  the  principal 
channel.  And  as  the  lower-lying  portions  of  the  region  become  filled 
and  raised  by  the  accumulated  sedimentary  matters  which  the  river 
brings  down  with  it,  the  lateral  lagoons  flit  steadily  higher  and  higher 
up  the  stream.  Many  of  these  lakes  are  carefully  preserved  by  the 
natives  for  the  sake  of  the  fish  which  they  contain.  First  they  stop 
up  the  channel  which  supplies  the  lake  with  water  from  the  river. 
This  causes  the  lake  to  become  stagnant,  and  it  begins  to  shrink  by 
evaporation,  whereupon  the  water  becomes  slightly  salt,  which  is 
believed  to  make  the  fish  bigger  and  more  palatable.  The  natives-- 
catch  them  in  a  drag-net  pulled  along  by  two  canoes. 

In  this  region  the  river  makes  its  way  immediately  along  the  foot  ^ 
of  the  sand-dunes.  You  would  think  these  sandhills  would  be  swept^ 
away  by  the  unceasing  wind-storms  which  prevail ;  but  ooe  I  measured,^ 
which  stood  close  to  the  bank,  rose  to  a  height  of  295  feet,  and  this  waS'^ 
not  the  highest  I  saw  in  that  position.  The  simple  explanation  of  this-^ 
fact  is  that  the  river-bed  shifts  as  the  sand  shifts — that  is,  towards  the-^ 
right,  or  westwards.  And,  as  a  matter  of  fact,  we  have  seen  that  thei«tf 
Tarim  formerly  flowed  down  the  bed  of  the  Kum-daria,  or  nearly  duo^ 
cast,  instead  of,  as  now,  towards  the  south.  Sometimes  the  river  i 
undecided  in  its  course.     It  overflows  its  banks  and  makes  its  wa 
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■tirough  lakes  cboked  with  reeJs,  Tirvadalu-koll,  where  it  was  only 
t>y  the  utmost  exerlions  that  we  were  ahle  to  punt  our  boat  along 
<:broDgh  the  unprecedeDtedly  dense  masses  of  himith  (reeds),  was  h 
)ak«  of  this  description.  The  only  way  to  get  along  was  to  set  fire 
to  the  vegetation  and  burn  it  down  to  the  water's  edge,  and  then  cut 
M  channel  through  the  tight^pai-'kad  read-atalks  which  lemained. 

Towards  the  end  of  May  wo  bec:ime  enveloped  lu  veritable  clouds  oF 
goals  and  gadflies,  and  I  was  forced  ta  have  a  hut  put  up  on  the  fore- 
part of  the  deck  instead  of  the  tent.  Meanwhile  the  heat  increased 
Hay  by  day. 

On  May  25  I  travelled  by  canoe  to  the  Lake  Beglik-koll,  and  sounded 
it.  The  great  sheet  of  water  was  as  placid  as  a  mirror,  and  reflected 
tfao  eand-danes  with  the  accuracy  of  a  camera.  Towards  evening,  after 
my  work  was  done,  we  landed  on  the  west  shore  of  the  lake  to  rest. 
Bat  Kirghin  Pdvan,  one  of  my  old  friends  who  dwelt  in  that  part  of 
thfl  coantry,  pointed  towards  the  sand-dunes  in  the  east,  and  cried,  in  a 
'ton«  of  interrogatioQ,  "  Kara-buran  ?  "  ("  black  storm  "j,  which  signifies 
a  desert  storm  of  the  worst  description.  At  that  moment  an  inky  black 
pillar  towered  up  on  the  horizon  and  bent  its  head  forwards  across  the 
<teBert,  whilst  several  similar  pillars  leapt  up  beside  it  like  buttresses, 
eiipporting  it.  Then  they  melted  together  into  one  continuous  wall, 
"which  rose  higher  and  higher  in  the  air.  The  lake,  however,  in  spite 
<?f  the  oncoming  storm,  still  maintained  its  mirror-like  placidity.  As 
~^re  had  still  a  good  distance  to  roiv  before  we  could  enter  the  channel 
-^■hioh  led  into  the  Tarim,  I  gave  the  order  to  start  at  once.  The  men 
^■owed  with  such  desperate  haste  that  every  moment  I  expected  to  hear 
vhe  paddles  snap  in  two.  Their  backs  were  bent  like  hows  as  we  raced 
^loDg  over  the  sleeping  waters,  making  the  foam  spin  high  off  the  bowa 
«jf  iha  canoe.  We  were  going  at  the  rate  of  5^  miles  aa  hour.  The 
.^tmoaphere  was  still  calm,  but  as  we  watched  the  portentous  swiftnoss 
^^rith  which  the  tempest  hore  down  upon  us,  we  fult  the  full  pre- 
~XDonition  of  the  appalling  change  which  was  about  to  take  place. 
£ach  moments  as  these  are  maguificeut,  but  put  a  severe  strain  upon 
•one.  "Now  it's  got  to  the  sand-dunes!"  cried  one  of  the  men.  I 
glanced  up  and  saw  the  outlines  of  the  dunes  disappearing  as  though 
lhey  were  being  washed  off  a  slate,  and  in  a  moment  the  entire  labyrinth 
of  f and-dnnes,  together  with  the  lake  shore,  was  engulphed  in  a  thick 
jellow-gray  fog.  "Row,  rowl"  shouted  the  Mussulmans.  "Allah! 
Yea  !  "  came  the  answer  io  hollow  and  awe-struck  tones. 

Down  came  the  first  gusts  of  wind  from  the  east- north-east.  With 
a  mighty  roar  the  "black  tempest"  swooped  down  upon  the  water, 
which,  hissing  and  boiling,  was  in  two  minutes  lashed  into  huge  waves 
of  white  foam.  Oar  boat  flew  along  at  a  terrific  pace-  nearly  7  miles 
an  honr.  We  wero  only  about  1  mile  distant  from  the  northern  shore. 
"By  Allah!  we  can't  do  it!"  was  the  cry.    But  just  at  the  moment 
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when  the  tempest  seized  ns  in  its  grip*  and  would  assnredlj  have 
capsized  our  frail  craft  if  we  bad  not  thrown  all  onr  weight  over  on  to 
the  windward  side  in  time,  we  were  suddenly  enveloped  in  an  im- 
Iienotrable  fog  of  the  finest  dust.  All  our  surroundings  were  absoluteljr 
Motted  out,  and  we  became  lost  in  the  darkness.  The  ntmost  we  oould 
diMtinKuish  was  the  nearest  waves,  up  and  down  which  our  canoe» 
danced  like  straws. 

We  were  at  our  last  gasp,  so  to  speak,  when  we  caught  the  first 
glimpse  of  the  tamarisks  looming  through  the  fog.  The  canoes  were 
MO  fall  of  water  that  they  were  ready  to  sink ;  but  we  were  protected  by 
a  tongue  of  sand  which  acted  as  a  breakwater.  Once  on  the  lake  of 
Qollmeh-ghotti  our  two  canoes  did  fill  with  water,  and  sank  out  in  the 
open  lake.  But  fortunately  the  water  was  so  shallow  that  we  were 
easily  able  to  walk  ashore.  The  depth  in  none  of  these^  lakes  ezoeeds 
:{G  feet,  and  the  greatest  depth  is  always  found  close  to  the  eastern 
shore,  under  the  shelter  of  the  steep  sand-dunes. 

l^oyoud  Argan  the  Tarim  again  swells  out  into  a  large  and  powerful 
river  flowing  in  a  well-defined  channel.  We  now  pushed  on  rapidly, 
often  keeping  it  up  until  three  o'clock  in  the  morning,  to  escape  the  gad- 
flios»  The  way  was  led  by  torches  and  lanterns,  which  flitted  ahead 
like  St.  Elmo's  fires,  to  the  accompaniment  of  an  accordion  which  I  had 
brought  with  me  to  entertain  the  people.  One  evening  we  were  over- 
taken by  a  canoe,  which  came  creeping  alongside  of  our  big  boat  like 
an  eel.  It  turned  out  to  be  a  courier  from  Kashgar  bringing  me  letters 
from  home.  That,  I  need  hardly  say,  was  a  "  red-letter  day  "  to  me  in 
the  Holitudo  of  the  desert.  At  the  fishing  hamlet  of  Chegghelik  I 
abandoned  my  trusty  old  craft,  to  the  great  delight  of  the  grateful 
natives.  The  only  way  by  which  the  remainder  of  the  journey,  as  far 
as  Alxlal,  could  be  accomplished  was  by  tjing  our  canoes  together, 
v'ovoring  them  with  a  deck,  and  setting  up  tents  upon  it.  At  Abdal  I 
i-ested  some  days,  and,  with  the  ready  help  afforded  me  by  my  handy 
and  reliable  C'ossacks,  I  prepared  my  mail-bag  and  got  ready  a  numbu* 
of  photographic  plates.  At  the  same  place  I  also  made  a  collection  of 
the  popular  songs,  which  for  centuries  have  been  sung  by  the  poor  bat 
interesting  Usher-folk  who  dwell  there.  Then,  but  with  a  smaller 
iniravau,  I  continued  my  journey  towards  our  principal  camp  at 
Mundarlik  in  the  Chinien-tagh.  And  there  we  were  all  once  more 
ixUlei^tiHl  together  again. 

From  that  place  I  sent  Imok  Sirkin  and  Chernoff  to  Kashgar,  to  fetch 
some  rhiuese  silver  money,  some  tinned  provisions,  and  my  letters,  and 
on  July  JO  1  started  n[H)n  a  difficult  and  exhausting  journey  right  aoroaa 
Krister u  TilH>t,  I  ap^K^iuteil  the  Cossack  Cherdon  my  colet-de'Chamhrt^ 
and  Turdu  IVai  bintriiH-hofki,  or  headman  of  the  caravan.  One  of  the 
uuv»t  useful  members  of  my  company  was  Abdat,  the  hunter,  who  knew 
Northern  TilH>t  fr\>m  having  spent  six  winters  amongst  its  monntaina 
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ixiting  wild  yaks  Bingle-handed.  He  did  this  to  make  a  profit  out  of 
leir  skins.  My  caravan  consisted  of  six  men,  seven  camels,  twelve 
>rse8,  one  mnle,  sixteen  sheep,  and  two  dogs.  The  greater  part  of  it, 
>wever,  under  the  leadership  of  Shagdur  and  Islam  Bai,  was  instructed 
»  proceed  later  on  to  Temirlik,  and  there  wait  until  we  joined  them. 

It  was  fine  summer  weather  when  we  left  Mandarlik  :  but  we  had 
arely  gone  two  days'  march  when  we  encountered  a  violent  snow- 
torm.  Under  cover  of  this,  a  band  of  venturesome  wolves  came  and 
Tightened  our  flock  of  sheep  out  of  the  camp  and  killed  nine  of  them, 
^ter  on  we  captured  two  young  wolves,  and  tried  to  take  them  with 
u ;  but  one  escaped,  and  the  other  gnawed  himself  to  death. 

Three  days'  journeying  from  the  principal  camp  brought  us  over 
the  mountains  of  Chimen-tagh,  and  the  fourth  over  the  parallel  ranges 
!>f  the  Arka-tagh  and  Kalta-Alagan,  by  high  but  easy  passes.  Among 
^686  mountains  I  always  had  so  much  to  attend  to  that  I  seldom  got 
lito  camp  until  long  after  the  rest  of  the  caravan.  One  day  the  con- 
ormation  of  the  country  was  more  than  usually  complicated,  and  when 
darkness  fell,  putting  a  stop  to  all  further  work,  I  found  myself  obliged 
0  spend  the  night  with  my  Cossack  attendant  in  the  open  air,  without 
tther  warm  clothing  or  supper. 

On  the  south  of  the  Kalta-Alagan  mountains  the  surface  is  level  or 
opes  imperceptibly  down  towards  the  sister  lakes  of  Kum-koll,  one  of 
hich,  the  upper  lake,  contains  fresh  water,  but  the  other,  the  lower 
fce,  salt  water.  Beyond  these  lakes  again  there  stretched  a  belt  of 
*ift-sand,  with  dunes  over  150  feet  in  height.  The  steppe  was  dotted 
^th  thousands  of  grazing  Jchulans^  or  wild  asses.     My  men  coctrived 

catch  two  young  ones,  and  very  soon  they  became  perfectly  tame. 
^  fed  them  with  milk-porridge,  which  they  drank  greedily;  but  in 
ite  of  that  they  would  not  thrive,  so  I  had  them  killed.  The  natives 
Cilared  it  would  be  useless  to  turn  them  adrift  to  rejoin  their  mothers, 
*  the  old  wild  ass  refuses  to  take  any  notice  of  her  oflfspring  once  they 
'^e  been  in  the  hands  of  man. 

Daring  the  latter  part  of  July  we  marched  straight  on  south, 
^rards  the  Arka-tagh,  and  crossed  successively  its  four  parallel 
^ns  one  after  the  other.  This  tried  the  animals'  strength  severely  ; 
-t  they  came  through  it  all  right.  Amid  these  complicated  mountain 
^ns  it  was  not  always  easy  to  hit  upon  the  best  road ;  and  every  time 
^  found  a  fresh  snowy  range  confronting  us,  I  had  to  send  a  horseman 
-  ahead  to  reconnoitre  the  way.     On  August  8  we  went  over  the  fourth 

the  parallel  chains  of  the  Arka-tagh  and  descended  into  the  great 
Cfcgitudinal  valley  which  I  traversed  in  1896.  In  the  evening  we  could 
^^y  get  a  little  warm  tea  to  drink,  after  we  had  broken  one  of  our  boxes 

pieces  to  make  a  fire  with.  Here  we  encamped  on  the  shore  of  a 
•It  lake  in  a  region  of  unmitigated  sterility.  The  very  bottoms  of  the 
alleys  are  here  some  350  feet  higher  than  the  summit  of  Mont  Blanc. 
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Next  we  floundered  into  a  region  which,  for  pure  "  cussedness,"  is 
absolutely  without  a  parallel.  The  surface  consisted  of  sand  and  mud, 
saturated  with  water  like  a  bog,  so  that  the  animals  sank  in  it  up  to 
their  knees.  The  moisture,  becomiug  thickened  by  the  snow  and  hail, 
does  not  run  off  the  ground,  but  sinks  down  into  it,  makiog  it  soft  and 
spongy  and  fearfully  treacherous.  Our  animals  kept  falling  incessantly, 
and  every  time  had  to  be  unloaded  before  they  could  be  got  up  again. 
This  part  of  the  journey  cost  me  one  camel  and  one  horse.  There  was 
not  a  blade  of  grass  to  be  found  anywhere ;  and  the  continuous  falls  of 
snow,  mingled  with  hail,  caused  our  camels  to  suffer  so  much  from  the 
cold  that  we  were  forced  to  give  up  every  sack  and  blanket  which  could 
be  spared  to  make  into  rugs  to  keep  them  warm. 

After  crossing  two  fresh  mountain  chains,  with  extensive,  but  short, 
glacier-fields,  we  encamped,  on  August  21,  on  the  northern  shore  of  an 
unusually  large  salt  lake.  This  I  decided  to  cross  by  boat  in  the 
company  of  one  man,  Eutchuk,  to  act  as  boatman,  while  the  caravan 
went  round  by  the  west  side  to  a  point  indicated  on  the  opposite  or 
south  shore. 

The  course  I  steered  across  this  very  remarkable  lake  was  towards 
the  south-east.  The  eastern  shore  was  not,  however,  visible.  Our 
six-foot  punting-poles  touched  the  bottom  in  almost  every  part ;  and 
the  boat  itself  had  to  be  carried  more  than  a  mile  before  it  could  be 
made  to  float.  The  bottom  of  the  lake  was  covered  with  a  thick 
encrustation  of  salt,  over  the  rugged  surface  of  which  it  was  not 
pleasant  to  walk  barefoot.  The  water  is  so  salt  that  the  indicator  of  my 
h^^drometer  came  to  a  standstill  a  couple  of  inches  above  the  surface, 
and  I  had  to  make  a  special  mark  on  the  glass  to  preserve  the  register. 
Everything  in  the  boat — instruments,  punting-poles,  tackle,  clothes — 
all  became  as  white  as  chalk,  or  looked  as  if  they  had  been  dusted 
with  flour.  The  drops  of  water  which  fell  from  the  punting-pole  were 
converted  into  rods  of  salt,  which  looked  like  stearine  candles.  No 
wonder  this  lake  was  as  sterile  as  the  Dead  Sea. 

When  we  reached  the  southern  shore  it  was  rapidly  growing  dark. 
l>ut  there  was  not  the  slightest  sign  of  the  caravan  to  be  seen.  Accord- 
ingly, we  had  no  alternative  but  to  spend  the  night  on  the  desolate 
shore  without  either  food  or  water,  and  the  only  shelter  we  coUld  find 
was  the  two  lialves  of  the  English  boat.  Kutchuk,  the  boatman,  turned 
one  half  of  the  little  boat  over  me  as  though  it  were  a  bell-glass ;  and 
in  that  way  I  slept,  although  my  narrow  domicile  reminded  me  forcibly 
of  a  coflin,  more  especially  as  Kutchuk  heaped  up  the  sand  all  round  the 
edges  to  keep  out  the  draught.  It  came  on  to  snow;  but  we  cared  little 
for  that,  though  the  big  flakes  pattered  on  the  oil-skin  covering  of  the 
boat  like  so  many  tiny  spirits  of  the  air  trying  to  get  in  to  us. 

The  next  day,  aided  by  favourable  winds,  we  sailed  to  the  west,  and 
found  that  the  caravan  had  been  stopped  in  its  march  hy  a  stream, 
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160  feet  wide  luid  10  feet  deep,  and  had  consequently  encamped  on  its 
northern  bank.     We  raked  together  everything  which  in  any  way 
partook  of  the  nature  of  a  rope,  tied  them  all  together,  and  stretched 
them  across  the  riyer  between  two  firmly  fixed  camel  ladders,  and  in 
that  way  conveyed  the  baggage  across  in  thirteen  instalments.     The 
horses  swam  over  of  their  own  accord,  but  the  camels  were  trouble- 
some.   They  refused  to  budge  an  inch,  wouldn't  lift  a  foot,  and  lay 
down  composedly  in  the  middle  of  the  stream,  and  even  left  us  to  bold 
their  heads  above  water  with  stout  ropes.     In  the  mean  time  my  little 
odQapBible  boat,  which  in  itself  made  a  fourth  part  of  a  camel's  load,  was 
of  gnat  assistance  to  us  in  conveying  over  the  rest  of  the  caravan. 
Tke  river  which  caused  this  obstruction  flowed  out  of  a  fresh-water 
Ue,  fed  by  swift  glacier  torrents,  and,  at  the  time  of  which  I  speak, 
WIS  carrying  down  1625  cubic  feet  of  water  per  second. 

As  we  travelled  on  towards  the  south,  our  provisions  began  to  give 
out,  and  there  was  only  ammunition  enough  for  Aldat  the  hunter^s 
Asiatic  gun.  At  camp  No.  36,  where  there  was  fair  pasture,  I  gave  the 
camels  a  nine-days'  rest.  Meanwhile  I,  with  some  of  the  better^ 
conditioned  horses  and  three  men,  made  an  excursion  to  the  south-east, 
to  examine  and  map  a  highly  peculiar  lake-region,  where  water  was 
more  plentiful  than  dry  land.  Two  large  fresh- water  lakei?,  extending 
from  west  to  east,  gather  up  several  streams  and  brooks  from  over 
^  very  considerable  area,  and  give  off  another  broad  stream  which 
enters  a  salt  lake  situated  farther  northwards. 

On  the  northern  shore  of  the   eastern   lake   red   sandstono   cliffs 
plunge  sheer  down  into  the  water.     Here  we  fished  one  morning  with 
g;reat  success ;  and,  whilst  the  other  members  of  the  caravan  marched 
lonnd  the  lake,  Kutchuk  and  I  measured  its  depth,  and  found  it  to  be 
157^  feet.     Here  again  we  were  overtaken  by  a  hailstorm ;  but,  fortu- 
nately, the  wind  was  favourable,  and  we  drove  southwards  at  a  tre- 
mendous paoe.     The  inside  of  our  little  boat  became  quite  white  with 
hail  and  snow,  and  we  failed  to  get  even  a  glimpse  of  the  shore.     But 
before  we  landed  at  sunset  the  storm  had  passed  over.     The  western  lake 
also  was  sounded  in  a  snowstorm.     I  now  decided  to  make  for  the  west 
and  the  north,  and  to  cross  the  mountain  chains  which  we  had  climbed 
over  on  our  way  south,  and  so  return  to  Temirlik.     While  the  caravan 
under  the  direction  of  Tnrdu  Bai  turned  towards  the  north,  I,  accom- 
panied by  Cherdon  and  Aldat,  rode  towards  the  south-west,  to  examine 
a  snow-covered  mountain  knot  which  I  saw  in  that  direction,  and  four 
days  later  we  rejoined  the  rest.     After  this,  on  the  second  day,  we  pitched 
our  tents  at  the  highest  elevation  I  have  ever  encamped  in  Asia  or 
elsewhere.     The  hypsometers  and  aneroids  registered  15*2  inches;  con- 
sequently we  were  halfway  through  the  atmospheric  envelope  which 
surrounds  the  earth.   A  few  hundred  feet  above  the  spot  where  we  were 
encamped  we  saw  an  old  yak  licking  the  lichens  and  moss  from  the  stones. 
No.  III.— March,  1903.]  r 
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Aldat  crept  upon  him  like  a  cait,  and  brought  him  down  at  30  paces.  But 
that  proved  to  be  Aldat's  last  achievement ;  for  he  fell  violently  ill,  and 
had  to  be  carried  along  on  the  back  of  a  camel,  and  at  the  end  of  a  few 
days  he  died.  We  buried  him  in  the  wildei-ness,  and  raised  above  his 
grave  a  tent-pole,  with  yaks'  tails  fastened  to  it,  and  a  strip  of  cloth 
with  the  date  written  on  it  in  Arabic  and  Eoman  numerals. 

On  September  14,  at  our  fiftieth  camping-place,  we  encountered 
a  snowstorm,  the  equal  of  which  I  have  hardly  ever  seen  even  in  the 
Alai  valley.  The  snow  simply  came  down  in  sheets,  and  was  driven  by 
the  wind  into  snow-wreaths  with  amazing  rapidity,  so  that  in  a  few 
minutes  my  tent  was  surrounded  by  a  high  thick  wall ;  and  it  was 
impossible  to  obtain  either  firewood  or  pasture  for  the  animals. 

At  daybreak  on  the  morning  of  Saptember  17  we  were  awakened 
by  a  fearful  racket  from  the  dogs.  A  bear  had  coolly  walked  right 
into  the  camp,  and  was  going  about  sniffing  and  inspecting  everythiug, 
and  when  the  alarm  was  given,  trotted  off  again  with  the  same  noncha* 
lance.  As  we  had  to  be  economical  with  our  ammunition,  he  was 
allowed  to  go  away  scot-free.  Gherdon  was  a  good  shot,  and  a  capital 
hand  at  bringing  down  iyaks,  khlans,  and  antelopes,  but  I  forbade 
unnecessary  shedding  of  blood. 

Here  again  the  surface  consisted  of  nothing  but  pure  mud  ;  but  as 
it  froze  sharply  at  night,  the  ground  was  hard  in  the  morning.  On  one 
occasion,  however,  one  of  the  camels  broke  through  the  frozen  crust 
and  sunk  into  the  mud.  We  at  once  ran  and  pulled  off  his  load  and  his 
pack-saddle  ;  but  the  harder  we  worked  the  softer  grew  the  ground  all 
round  him,  and  before  we  had  done  he  was  like  a  toad  in  a  basin  of 
porridge.  At  last  we  managed  to  pull  him  out,  one  leg  at  a  time,  by 
putting  felts  under  each  foot  as  we  got  it  up ;  but  the  poor  brute  was 
utterly  exhausted,  and  looked  like  a  half-finished  2)Lece  of  statuary  still 
in  the  sculptor's  hands. 

At  last,  however,  but  again  in  the  midst  of  a  raging  snowstorm,  we 
once  more  crossed  the  Arka-tagh,  and  encamped  on  the  western  side  of 
the  lake  of  Achik-koll.     On  October  6,  still  going  north,  we  crossed 
over  a  pass  in  the  mountain  chain  which  forms  the  northern  boundary 
of  the  basin  of  Achik-koll.     The  cold  was  intense,  and  here  again  also 
we  had  to  contend  with  a  violent  snowstorm.     Five  horses  succumbed 
on  the  summit  of  the  pass.     There  was  not  a  blade  of  grass  to  be  had, 
not  even  so  much  as  moss.     After  that  our  route  still  lay  northwards 
through  the  well-defined  valley  of  Fogri-Sai,  fenced   in   by  granite 
escarpments.    In  this  region  we  chanced  upon  a  so-called  Z:aw,  or  deposit 
of  gold,  which,  however,  was  deserted  for  the  autumn  and  winter.     I 
also  found  at  a  spot  where  the  valley  begins  to  open  out  an  interesting 
carving,  representing  a  tiger,  yak,  and  antelope  hunt.     It  was  of  con- 
siderable antiquity,  for  the  hunters  were  depicted  as  using  cross-bows. 
Another  discovery  in  the  same  region  was  an  oho,  or  religious  stone 
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monument  erected  by  Mongolian   pilgrims,   and  inscribed   with   the 
BaddhiBt  formula  of  prayer,  *'  On  maneh  padmeh  hum."   Here  also  wo 
fortanately  fell  in  with  a  couple  of  yak-hunters,  whom  I  sent  on  to  our 
principal  camp  with  a  message  asking  for  assistance.     After  losing  two 
orthiee  more  camels  and  horses,  we  at  length  struck  the  broad  valley 
ofCiiimeD,  and  pushed  up  it  at  an  increased  speed,  doing  up  to  26^ 
miles  in  a  day.    On  October  16  we  caught  a  glimpse  of  a  tire  in  the  far 
distance — ^to  us,  who  for  three  months  had  not  seen  the  face  of  any 
hmuL  being  except  ourselves,  a  most  welcome  sight.     But  although 
▼e  pressed    on   until  midnight,   we  were    unable  to    reach    it,  and, 
thoroughly  done  up,  were  compelled  to  encamp  where  we  were.    It  was 
Islam  Bai,  who  perceived  us  the  next  morning,  and  soon  after  met  uh 
with  fifteen   horses  laden  with  provisions.     This  was  on  October  10. 
Four  days  later  our  wanderings  came  to  an  end  ;  we  entered  the  head- 
quarters camp,  Temirlik,  and  were  once  more  at  home. 

My  next  expedition  was  one  of  twenty-five  days'  duration,  its  object 
the  exploration  of  the  mountain  chains  which  shut  in  the  valley  of 
Chimen  on  the  north  and  on  the  south,  as  well  as  to  take  soundings  iu 
^e  lake  of  Kum-koll.  Accordingly  we  crossed  the  Chimen- tagh  and 
the  Kalta-Alagan  mountains  to  the  shores  of  the  salt  lake,  upon  which 
I  spent  two  days  boating.  We  'found  that  the  greatest  depth  of  the 
Kum-koll  was  75^  feet.  It  was  decidedly  cool  sleeping  out  in  the  open 
air  with  the  thermometer  down  to  S)^°  below  zero.  One  of  my  men  was 
attacked  by  a  disease  in  his  feet,  which  dropped  off  piece  by  piece. 
However,  we  managed  to  save  his  life. 

My  journeys  were  not,  however,  yet  at  an  end;  but  on  December 
12,  1000,  I  again  left  Temirlik  with  an  escort  of  nine  men,  eleven 
camels,  ten  horses,  and  three  dogs.  After  paying  a  visit  to  the  salt 
lake  of  Gas-nur,  we  struck  up  through  a  valley  in  the  Akato-tagli.  At 
the  top  we  encountered  a  diiiicult  pass,  where  steps  had  literally  to  be 
hewn  out  and  the  camels  assisted  over  one  by  one.  We  then  continued 
our  march  between  the  parallel  chains  of  the  Astyn-tagh,  where  wo 
came  upon  traces  of  an  ancient  Mongol  road.  On  the  first  day  of  the 
new  century  we  reached  Anam-baruin-gol,  and  after  spending  twenty 
days  in  marching  round  the  vast  mountain  knot  of  Anambar-ula,  wound 
np  by  visiting  the  Sirting  Mongols,  who  gave  us  a  friendly  reception 
and  replenished  our  stock  of  provisions.  The  temperature  now  sank 
to  25^^  below  zero  (Fahr.),  which  would  not  have  mattered  mucli  had 
the  wind  not  blown  with  such  steady  persistency. 

From  Anambaruin-gol  I  sent  back  two  men  and  we  von  horsea  to 
Charkhlik,  our  next  rendezvous.  I  did  not  think  I  could  take  more 
than  three  horses  with  me  across  the  desert,  and  consequently  ordered 
the  rest  of  the  men,  at  the  end  of  forty-five  days,  to  be  on  the  northern 
shore  of  Lake  Blara-koshun,  three  days'  journey  north-east  of  Kuui- 
chappgan,  with  fresh  horses  and  provisions,  and    my  letters.      And 
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I  directed  them  to  gnide  ns  through  the  desert  by  setting  fire  to  the 
reed-beds  in  the  lake  eyery  eveniDg.  On  Janiury  27,  taking  with  me 
the  remainder  of  the  caravan,  I  left  Anambar  and  crossed  the  Gobi 
desert  west  of  Sa-chan,  a  journey  of  ten  days,  to  the  well  of  Tograk- 
kudak,  situated  on  the  desert  route  between  Abdal  and  Sa-chan.  On 
the  way  we  passed  through  seyeral  different  kinds  of  country — steppes, 
low  mountains,  complete  sandy  desert,  with  sand-dunes  of  considerable 
altitude,  and  finally  steppes  again. 

The  little  oasis  of  Tograk-kuduk  was  then  made  the  starting-point 
of  a  dangerous  but  interesting  journey.  We  took  with  us  ice  to  last 
twelve  days,  for  ourselves  and  the  horses;  and,  as  it  turned  out,  it  was 
precbely  the  quantity  that  was  needed.  Our  camels  were  just  begin- 
ning to  feel  the  want  of  water,  but  on  the  whole  bore  the  journey  well. 
We  marched  northwards,  at  the  rate  of  20  to  25  miles  a  day,  mostly 
over  wretched  asar  (eskirs)  and  ridges,  scarce  big  enough  to  be  called 
mountains.  They  were,  however,  greatly  weathered,  and  the  country 
utterly  barren  and  desolate,  without  a  drop  of  water  anywhere. 

On  February  18  came  the  first  buran  of  the  year ;  and  it  was  so  bitterly 
cold  that  we  had  to  go  on  foot  to  prevent  ourselves  from  being  frozen  to 
death.  At  night  we  were  only  able  to  make  a  little  tea  at  the  cost  of 
two  of  the  tent-poles  with  which  to  make  the  fire.  On  the  19th  the 
storm  still  continued  to  rage ;  but  as  we  had  no  firewood  of  any  descrip- 
tion whatever,  we  were  obliged  to  content  ourselves  with  sucking  small 
pieces  of  ice  and  munching  dry  bread — hardly  a  fitting  repast  for  such 
truly  arctic  weather  as  we  were  then  experienciDg.  The  tracks  of  wild 
camel  were  exceptionally  frequent,  and  I  observed  them  with  the 
greatest  interest,  and  noted  them  down  on  my  map-sheet ;  they  might 
later  on  point  to  important  conclusions.  Oar  situation  was  now  criticaL 
Our  stock  of  ice  was  exhausted,  and  the  camels  had  not  drunk  a  drop 
of  water  for  twelve  days.  Fortunately,  that  same  evening  we  reached 
a  spot  where  the  wild-camel  tracks  all  converged  into  one  common 
track,  which  eventually  led  into  a  valley,  in  the  beginning  of  which, 
sure  enough,  there  was  a  salt-well,  surrounded  by  a  belt  of  fresh- 
water ice,  a  few  inches  thick.  As  fuel  also  was  to  be  had  in  the  same 
place,  we  stayed  there  two  days,  the  camels,  meanwhile,  quenching 
their  thirst  by  crunching  the  ice,  which  we  hewed  to  pieces  for  them. 

On  March  2,  in  a  dense  fog,  we  approached  the  oasis  of  Altimish- 
bulak.  I  discovered  that  I  was  just  under  2  miles  out  of  my  reddening, 
which  was  not  so  very  bad,  considering  that  my  route  was  determined 
by  upwards  of  10,000  compass  observations,  extending  over  a  distance 
of  more  than  1300  miles.  Here  we  sighted  a  large  herd  of  camels, 
and  Shagdur  shot  two  of  them,  one  being  a  full-grown  he-camel,  whose 
skin  and  skeleton  we  took  with  us.  Leaving  behind  at  the  oasis  three 
weak  camels  and  all  the  horses,  in  charge  of  one  man,  I  took  with  me 
the  rest  of  the  caravan,  and  sufficient  ice  to  last  for  a  week,  and  set  out 
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to  visit  the  rains  wbioh  I  had  noticed  the  previous  year.     We  reached 

the  place  at  the  end  of  the  third  day,  and  made  a  stationary  camp  in 

the  vicinity  of  a  big  tower,  constructed  of  burnt  and  sun-dried  bricks. 

Our  investigations  resulted  in  the  discovery  of  a  small  village  of  nine- 

teen  houses,  which  I  carefully  surveyed,  and  then  had  dug  out.    Our 

finds  embraced  a  lamp,  some  Chinese  money,  several  small  articles,  the 

wheel  of  an  arha^  or  TQrkestan  cart,  various  kinds  of  utensils,  pottery, 

and  wood-carvings,  which  had  been  used  to  decorate  the  houses,  etc. 

In  the  village  which  Ordek  had  discovered  the  previous  year  we  found 

and  examined  a  small  Buddhist  shrine,  which  must  at  one  time  have 

bean  beautifully  ornamented,  as  you  will  perceive  from  the  specimens 

iriiicli  are  here  displayed  for  your  inspection.      The  interior  of  the 

shrine  contained  an  image  of  Buddha  enthroned.    Its  dilapidated  trunk 

IB  also   included  in  my  collection.     While   the  excavations  were   in 

progress,  a  small  piece  of  wood  was  flung  aside  as  being  of  no  value ; 

bat  I  picked  it  up,  and  found  it  covered  with  native  hieroglyphics,  which 

the  savants  have  not  yet  succeeded  in  decipheriug.     On  the  north  the 

shrine  seems  to  have  been  protected  by  poplar  woods,  but  towards  the 

south  it  looked  out  over  the  thick  reed-beds  which  fringed  the  ancient 

lake  of  Lob-nor.      On  one  piece  of  timber,  by  the  way,  there  was, 

amongst  other  objects,  a  fish  depicted. 

The  brick  tower  which  I  just  now  mentioned  was  29-t  feet  high,  and 
afforded  an  excellent  view  over  the  desert.  I  wondered  whether  it  was 
in  any  way  akin  to  the  stapcu  which  are  found  near  Kashgar,  and  tried 
to  dig  through  it.  But  there  was  nothing  in  its  interior.  It  was 
probably  a  watch-tower,  or  signal-tower,  in  times  of  war,  fires  being 
kindled  at  its  comers. 

We  discovered  three  other  similar  towers,  and  four  villages  altogether. 
It  is  of  importance  to  remember  that  all  these  ancient  habitatious  lay 
on  a  line  which  ran  from  the  north-north-west  to  the  south-south-east, 
and  which,  consequently,  coincided  with  a  great  high-road  that  led 
along  the  northern  shore  of  the  lake.  In  two  or  three  of  the  houses 
tbere  were  large  quantities  of  fish  bones,  of  the  same  species  as  those 
^hich  now  live  in  the  Eara-koshun.  Amongst  other  things  we  also 
^ound  wheat  and  rice,  and  parts  of  the  skeletons  of  sheep. 

In  another  of  the  houses,  built  of  sun-dried  brick,  and  resembling  a 

stable  more  than  anything  else,  we  came  upon  a  large  quantity  of 

papers  and  letters  written  over  with  Chinese  writing.    This  was  a  grand 

discovery.     These  ancient  documents  would  throw  a  flood  of  light  upon 

**^^  history  of  the  place.     We  prosecuted  our  labours  with  double  zeal. 

^*^t  these  were  the  only  manuscripts  we  found,  and  they  lay  buried  under 

^  feet  of  sand.    In  the  same  place,  however,  we  dug  out  forty- two  small, 

i^^rrow  wooden  wands,  also  written  over  with  the  same  kind  of  writing. 

^^  my  return  home  I  sent  these  materials  to  the  learned  sinologue,  Mr. 

^mly,  at  Wiesbaden,  who  is  now  deciphering  them.    As  soon  as  he  had 
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made  a  preliminary  examination  of  tbem,  Mr.  Himly  wrote  saying  that 
the  data  and  other  indications  pointed  to  a  period  between  the  middle 
of  the  third  and  the  beginning  of  the  fourth  century  a.d.  "  The  objects 
themselves  appear  to  have  belonged  to  a  wealthy  Chinese  merchant,  who 
supplied  commodites  of  every  description,  let  out  carriages  and  beasts  of 
burden  on  hire,  besides  conveying  letters  to  Tun-kwang,  Le,  Sa-chau. 
Travellers  going  to  the  latter  city  used  horses,  carriages,  and  even  oxen. 
One  of  the  documents  appears  to  contain  an  allusion  to  a  military  cam- 
paign, but  it  gives  no  indication  of  date.  Amongst  the  geographical 
names  mentioned  we  find  the  very  one  which  designates  the  country 
here  in  question,  viz.  Lau-lan.*  The  inhabitants  must  also  have  been 
engaged  in  agriculture,  for  one  of  the  principal  items  in  the  manuscripts 
consists  of  weights  and  measures  of  seed-corn ;  some  of  them  also  name 
this  or  the  other  kind  of  com.  Possibly  there  once  stood  on  the  site 
where  the  manuscripts  were  found  an  old  revenue  office,  or  a  sort  of 
*  grain-bank,'  where  grain  was  bought  and  stored,  or  received  as  security 
for  loans  advanced.  The  papers  exhibit  one  strange  peculiarity,  in  being 
written  on  on  both  sides — a  practice  which  does  not  now  obtain  in 
China  either  in  writing  or  in  printing. 

''In  any  case,  the  collection  of  manuscripts  which  you  have  brought 
home  with  you  is  one  of  great  interest,  even  to  the  Chinese,  and  will 
unquestionably  form  the  subject  of  scientific  speculation  for  some  time  to 
come.  Some  of  the  sheets  are  nothing  more  than  simple  exercises  in 
writing;  others  consist  of  fragments  only.  Bat  in  both  cases  the  style 
of  writing  dififers  but  little  from  that  which  is  now  in  use  in  China.  The 
wooden  wands  have  this  advantage  over  the  paper  manuscripts,  that  each 
contains  one  or  more  complete  sentences ;  as,  for  example,  an  antelope  is 
delivered,  such  and  such  a  quantity  of  seed-corn  has  been  handed  in, 
or  go  many  men  have  been  furnished  with  provisions  for  a  month,  or 
longer.  To  judge  from  one  passage,  the  official  who  lived  at  this  place 
would  seem  to  have  governed  a  pretty  large  province.  The  passage 
runs  thus  ;  *  The  approaching  army  is  to  be  met  at  the  frontier  (or  the 
shore  ?)  by  forty  officials,  and  the  farmsteads  are  many.'  He  seems  also 
to  have  had  two  native  chieftains  in  close  dependence  upon  him.  The 
majority  of  the  dates  in  the  manuscripts  fall  between  the  years  264  and 
270  A.D.  In  265  the  emperor  Yuan-te  of  the  Wei  dynasty  died,  and  was 
succeeded  in  the  north  of  China  by  Wu-te  of  the  Tsin  dynasty,  who  died 
in  270.  Most  of  the  copper  coins  that  are  legible  are  what  are  known 
as  wu-chu  pieces,  a  variety  which  was  struck  between  118  B.C.  and 
581  A.D.  Numerous  other  pieces  belong  to  the  hwo-tsian  mintage,  which 
goes  back  to  Wang-mang,  who  held  the  reins  of  power  between  9  and 
23  A.T).  Thus  the  dates  on  the  coins  agree  fully  with  the  indications  of 
date  conveyed  by  the  letters  and  the  wooden  wands." 

♦  See  the  following  article  by  Mr.  Macartney. 
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These  few  observations  by  Mr.  Himly,  on  bis  first  cursory  exami- 
nation of  the  materials  which  I  have  brought  home  with  me,  will  serve 
to  indicate  the  value  of  the  information  which  I  have  been  instru- 
n^ental  in  unearthing  from  the  sands  of  the  great  desert  of  Central  Asia, 
^or  one  thing,  they  throw  unsuspected  light  upon  the  physical  and 
political  geography  of  the  interior  of  Asia  during  the  first  centuries 
After  Christ,  and  show  what  prodigious  changes  have  taken  place  in 
tlat  part  of  the  world  during  the  last  fifteen  hundred  years.    The  name 
lau-lan  occurs  in  the  writings  of  Edrisi,  and  a  learned  mandarin  in 
jjihgar,  to  whom  I  showed  the  manuscripts,  told  me  that,  according 
to  the  old  Chinese  geographies,  the  country  round  the  present  Pityan, 
near  Tarfan,  was  formerly  called  Lau-lan.   Bead  in  connection  with  the 
pbjsico-geographical  investigations  which  I  have  made  into  the  move- 
ments of  the  lake  of  Lob-nor,  these  historical  data  are  of  inestimable 
Talue.     Not  only  do  they  give  us  information  about  the  country  of 
Lau-lan  on  the  northern  shore  of  the  ancient  Lob-nor,  but  they  also 
throw  light  upon  several  unsolved  problems  connected  with  the  region 
whicb  lies  halfway  between  China  and  the  countries  of  Europe.     They 
tell  us  there  was  a  regular  post  between  Lob-nor  and  Sa-ohau,  and,  conse- 
quently, there  must  have  been  a  route  of  regular  communication  through 
the  desert  of  Gobi.    The  ancient  road  which  ran  from  Eorla  alongside  the 
Concheh-daria,  where  I  previously  discovered  a  chain  of  brick  towers 
i^O'tais),  as  well  as  the  fort  of  Merdek-shahr,  acquire  an  entirely  new 
importance  in  the  light  of  these  more  recent  facts.     Numerous  ruins 
e^t  also  at  Yin-pen,  another  important  station  on  that  same  highway. 
The  question  of  agriculture,  having  been  followed  in  ancient  times 
in  Lau-lan,  is  one  of  very  great  interest.     How  was  it  possible  to  carry 
it  on?     Not  one  rivulet  flows  down  from  the  Kurruk-tagh  mountains; 
not  one  drop  of  rain  ever  falls  from  the  sky.    Canals,  or  irrigation  arils, 
similar  to  those  which  are  found  all  over  Eastern   Turkestan  at  the 
present  day,  must  have  been  made  from  the  river  which  flowed  into 
Lob-nor.     The  grain-banks  spoken  of  still  exist  in  every  town  in  Eastern 
Turkestan,  under  the  control  of  the  Chinese  authorities,  and  serve  the 
pnrpose  of  securing  an  equal  distribution  of  bread  amongst  the  natives. 
True,  I  unearthed  four  villages  only,  one  of  them  consisting  of  not  more 
than  nineteen  houses;   but  there  is  no  reason  why  the  desert  should 
not  yet  yield  many  other  valuable  arcbaBological  remains.    The  mention 
of  forty  officials,  a  military  expedition,  and  many  farms,  points  to  the 
"iference  that  Lou-Ian  was  a  well-peopled  region.     Possibly  tho  people 
dwelt  in  perishable  reed-huts,  as  they  do  at  the  present  day.     Time, 
kowever,  will  not  permit  me  to  linger  longer  on  this  interesting  subject. 
^  must  return  to  my  journeyings.     As  soon  as  I  arrived  at  the  ruins, 
^  Bent  the  camels  back  to  Altimish-bulak,  to  get  pasture  and  fetch  ice. 
Upon  their  return,  at  the  end  of  a  week,  we  broke  up  camp,  and 
^Arched  southwards,  beginning  what  turned  out  to  be  a  most  interesting 
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and  instructive  journey  across  the  desert.  My  own  party  consisted 
of  one  Cossack,  three  Mussulmans,  and  four  camels.  The  rest  I  sent, 
uuder  the  command  of  Faysulla,  who  had  accompanied  me  the  year 
before,  to  the  south-west,  with  instructions  to  try  and  get  to  Kum 
ohappgan.  In  this,  however,  they  failed,  being  stopped  by  vast  sheets 
of  water  of  quite  recent  formation,  so  that  they  were  driven  as  far  west 
as  the  Tarim.  And  I  was  consumed  with  anxiety  about  them  until 
I  learned  they  were  still  alive,  though  they  lost  all  their  horses  and 
ran  short  of  supplies.  Meanwhile  we  in  our  party  had  a  difficult  and 
tedious  task  to  perform,  namely,  to  take  exact  instrumental  measure- 
ments for  determining  the  slope  of  the  desert  from  north  to  south ;  that 
is  to  say,  from  the  northern  bank  of  the  ancient  Lob-nor  to  the  northern 
shore  of  the  existing  lake  of  Eara-koshun.  The  contours  of  the  region 
were,  however,  peculiarly  favourable  for  our  purpose,  being  as  level  as 
the  sea,  except  for  the  furrows  scooped  out  by  the  wind,  so  that  I  was 
able  to  continue  my  measurements  in  a  direct  line,  without  hindrance. 
The  distances  between  the  levelling  instrument  and  the  staff  were 
taken  with  the  tape,  and  the  total  distance  worked  out  at  50j^  miles. 
This  cost  us  eight  long  days'  work,  and  of  course  obliged  us  all  to  go 
on  foot ;  but  we  took  four  camels  with  us,  chiefly  to  carry  ice. 

On  the  very  first  day  we  had  an  adventure  which  might  have 
proved  disastrous.  I  myself  started  early,  with  my  assistants  and  my 
levelling  instruments,  after  giving  orders  to  one  of  the  men  to  follow 
on  with  the  camels  a  couple  of  hours  later,  make  a  dSiour  round  us, 
and  then  meet  us  at  the  appointed  camping-ground.  One  of  the  camels 
carried,  amongst  other  things,  all  my  maps  and  note-books.  We 
worked  on  all  day,  and  measured  5  miles  and  1196  yards,  and  in  that 
distance  there  was  a  fall  of  only  7^  inches.  When  darkness  set  in 
the  caravan  was  nowhere  to  be  seen,  and  we  made  a  big  signal-fire 
at  the  edge  of  the  dead  forest,  which  happened  just  there  to  come  to 
an  end.  Shagdur  set  out  to  hunt  for  the  caravan.  If  it  had  naissed 
us  it  was  doomed,  and  our  situation,  too,  would  be  very  critical,  for 
we  had  not  one  drop  of  water  with  us.  But  fortunately  our  signal- 
fire  was  visible  at  a  great  distance,  and  the  camel-driver  turned  up  in 
the  course  of  the  evening  with  everything  all  right. 

That  same  night  a  storm  got  up  in  the  east,  and  compelled  us  to 
strike  work  for  the  whole  of  the  next  day.  But  Shagdur  had  not 
returned.  However,  as  he  was  provided  with  a  compass,  and  was 
quite  familiar  with  my  methods  of  mapping,  I  had  not  the  slightest 
anxiety  on  his  account.  As  it  turned  out,  he  did  take  the  precaution 
of  noting  his  compass  bearings  the  moment  he  left  the  camp,  and 
during  the  course  of  the  next  day  he  turned  up  all  right.  This  I 
regard  as  a  triumph  of  native  intelligence,  seeing  that  the  region  was 
perfectly  flat,  without  any  distinctions  of  contour,  and  a  violent  storm, 
accompanied  by  an  impenetrable  fog,  was  raging  all  the  time. 
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As  soon  as  the  storm  subsided,  we  oontinned  our  levelling  operations, 
and  by  the  end  of  another  day  had  descended  8  feet  2^  inches.  In 
fact,  we  crossed  oyer  a  depression  which  lies  26^  feet  below  the  level 
of  onr  point  of  departnre.  During  the  two  following  days  we  again 
asoended  10  feet  10  inches,  but  during  the  last  three  days  once  more 
desoended  something  like  10  feet.  The  result  of  the  cubic  measure- 
ment showed  that  the  surface  of  Eara-koshun  lay  7  feet  5^  inches 
below  onr  point  of  departure  on  the  northern  shore  of  the  ancient  lake 
of  Lob-nor.  At  the  same  time  it  must  not  be  forgotten  that  during 
a  great  {>art  of  the  second  and  third  days  we  were  down  below  the 
preient  level  of  Eara-koshun,  and  that  our  camp  on  the  second  day 
of  our  operations  was  pitched  8  feet  8^  inches  below  the  point  of 
departnre.  Without  stopping  to  analyze  exhaustively  the  results  of 
this  remarkable  survey  of  over  50  miles,  I  will  only  pause  to  observe 
tkat  it  proves  in  the  most  conclusive  way  the  existence  in  the  northern 
part  of  the  Lob  desert  of  a  depression  with  a  depth  precisely  similar 
to  that  which  I  sounded  in  Eara-koshun. 

XTpon  reaching  the  northern  shore  of  this  latter  lake,  our  labours 
came  to  an  end,  and  our  next  step  was  to  hasten  back  to  Charkhlik, 
where  the  main  body  of  the  caravan  was  supposed  to  be  encamped. 
I  had  instructed  Tokta  Ahun,  one  of  my  men,  to  go  three  days  north- 
east of  Eum-chappgan  and  there  light  signal-fires  for  our  guidance. 
Bat  as  we  were  unable  to  see  these,  and  the  country  grew  perfectly 
liarren  as  we  approached  the  lake,  I  sent  on  Khoda  Kullu,  another  of 
my  men,  westwards,  on  foot  to  look  for  them,  and  guide  them  to  us  the 
moment  he  found  them.     But  for  several  days  nothing  more  was  heard 
of  him,  and  as,  in  the  mean  time,  we  were  reduced  to  a  few  ducks 
which  Shagdur  managed  to  shoot,  I  resolved  to  follow  after  Ehoda 
Kullu.     But  after  going  one  day's  journey  along    the  lake-shore,  we 
vere  stopped  by  a  vast  sheet  of  water,  stretching  towards  the  north- 
^t,  which  we  could  neither  see  across  nor  get  across.     Just  when  we 
were  becoming  hopelessly  entangled  amid  this  labyrinth  of  waters,  we 
perceived  three  horsemen  coming  galloping  from  the  north-east.     The 
nders  were  my  faithful  Cossack  Chernoff,  Tokta  Ahun,  and   Khoda 
Kullu,  the  man  I  sent  out  in  search  of  the  caravan.     The  latter,  it 
appeared,  had  travelled  for  five  days  before  reaching  the  encampment, 
»nd  when  he  did  arrive  he  was  half  dead  with  hunger.     Now,  strange 
^  say,  the  encampment  he  went  in  quest  of  was  all  this  while  not  more 
^^  2  miles  distant  from  our  own,  and  had  there  not  prevailed  a  dense 
%  daring  the  whole  of  this  time,  we  assuredly  should  not  have  missed 
^^itxg  their  signal-fires.     It  will  appear  almost  incredible  that  Khoda 
^^u  should  have  taken  five  days  to  ride  a  matter  of  only  2  miles,  but 
^^  fact  was  there  lay  between  the  two  camps  a  newly  formed  arm  of  the 
f^^^r,  flowing  with  a  volume  of  upwards  of  1130  cubic  feet  of  water 
^^  "the  second.    We  ourselves  were  hemmed  in  on  both  sides  by  this 
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Btrokm.  As  the  water  flowed  northwards  at  a  prodigious  rate,  forming  a 
new  lake  aa  it  went,  it  took  na  four  days  to  get  round  it.  It  had  coet  the 
nonnted  men  three  days'  hard  riding  to  reaoh  us,  and  as  we  returned 
we  found  their  horses'  hoof-marks  already  under  water,  in  some  places 
at  a  depth  of  18  inches.  Indeed,  the  water  bubbled  and  boiled  along 
at  anoh  a  rate,  and  over  such  a  wiile  stretch  of  country,  that  it  was 
dangerons  to  encamp  anywhere  near  its  margin.  Consequently,  we  were 
obliged  to  travel  halfway  back  to  the  ruined  villages  l>efore  we  oonld 
tnmtothe  west.  After  that  we  bent  round  to  the  south,  until,  finally,  we 
reaohed  thecaravaD  encampment,  and  found  there  everything  we  needed. 

The  lake  of  Eara-koshnn,  which  is  thus  gradually  disappearing  in 
the  place  where  Prjevalaky  found  il,  is  slowly  creeping  northwards, 
■eeking  to  return  to  its  ancient  bed,  where,  I  am  perfectly  oonvinced, 
it  will  be  found  at  no  great  distance  of  time. 

Tbat  such  great  changes  as  these  are  able  to  take  place  in  this  part 
of  the  world,  which  my  measurements  have  shown  to  be  almost  perfectly 
horizontal,  is  not  at  all  surprising.  The  lake  of  Eara-koshun,  which 
has  occupied  its  present  sitnation  for  a  very  long  period,  is  getting 
choked  with  mod  and  drift-sand  and  decaying  vegetable  matter; 
while,  on  the  other  hand,  the  northern  part  of  the  desiccated  desert  is 
iieing  eroded  and  furrowed  by  the  winds,  and  is  thus  growing  deeper 
and  deeper  every  year.  The  basin  which  serves  as  the  terminal 
reservoir  of  the  Tarim  system  must  necessarily  be  extremely  sensitive 
to  these  changes  of  level,  determined  as  they  are  by  purely  mechanical 
laws  and  atmospheric  depression  of  a  strictly  local  character.  It  is 
simply  a  physical  necessity  that  the  water  of  that  reservoir  must 
ultimately  overflow  its  basin  and  stek  a  relatively  lower  level.  Thus 
a  drop  of  some  3  or  +  feet  in  level  is  sufficient  to  cause,  Ihrongh 
the  antion  of  the  wind,  a  total  trans  for  mat  ion  in  the  map  of  the 
dii^trict.  As  the  lake  moves,  so  do  the  vegetation  and  the  various 
animals  of  the  desert.  They,  as  well  as  the  fisher-folV,  with  their  reed 
huts,  follow  after  fo  the  new  shores,  while  the  old  lake  gradually  dries 
up.  In  the  far-off  fnturo  the  same  phenomena  will  recur  again,  bnt  in 
the  reverse  order,  thongh  the  natnral  laws  which  will  effect  the  reversal 
will  remain  precisely  tbe  same.  Whenever  that  ooours  we  shall  b©  in 
»  position  to  determine,  on  the  basis  of  a  more  complete  accumulation 
fjf  data,  what  is  the  length  of  time  required  for  these  periodio  move- 
ments. This,  however,  we  do  know  already,  with  perfect  certainty, 
that  in  the  year  26o  a.d.,  the  last  year  o(  the  reign  of  the  Emperor 
Yiian  To,  the  lake  of  Lob-nor  lay  in  the  northern  part  of  the  desert. 
Lob-nor  is,  as  it  wt*re,  the  oscillating  pendulum  of  the  Tarim  river, 
and  even  though  each  oscillation  extends  over  a  space  of  a  thousand 
years  or  more,  yet,  measured  bj-  the  clock  of  geological  time,  we 
know  that  such  periods  are  of  no  more  account  than  so  many  seconds 
of  onr  time. 


^i  ■  ■" 
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After  the  completion  of  this  journey,  I  pitched  my  camp  at  the 

lit-tle  town  of  Charkhlik,  on  the  edge  of  the  desert,  and  gave  myself  a 

m^onth's  much-needed  rest     Meanwhile,   however,  I  organized  and 

e^lxiipped  the  largest  caravan  I  have  ever  led  into  unknown  regions. 

It  comprised  30  Mussulmans,  4  Cossacks,  1  Mongolian  lama  from  Kara- 

Sbahr,  39  camels,  45  horses  and  mules,  70  asses,  50  sheep,  and  8  dogs. 

Both  men  and  animals  were  in  the  very  pink  of  condition,  and  a 

picturesque  and  imposing  array  they  made,  for  it  was  the  most  con- 

liderable  caravan  ever  conducted  by  a  European  into  Tibet.     And  yet 

W  different  was  its  appearance  at  the  end  of  the  year  !     How  deci- 

Qited  and  shattered ! 

I  sent  on  the  caravan,  under  the  command  of  two  of  the  Cossacks,  by 
well-known  trails  over  the  mountains  which  run  along  the  northern 
bonndary  of  Tibet,  and  so  up  on  to  the  great  plateau  of  that  country. 
1  myself,  taking  with  me  the  other  two  Cossacks  and  some  of  the  horses, 
rode  up  by  the  bed  of  the  little  river  Charkhlik,  a  most  disagreeable 
road,  encumbered  as  it  was  with  loose  stones.  One  day  we  crossed  the 
Btream  no  less  than  sixteen  times,  getting  several  wettings  in  doing  so, 
but  we  did  not  lose  anything  except  one  horse-load  of  supplies.  Finally, 
after  an  instructive  journey  over  many  difficult  passes,  we  reached  the 
western  shores  of  the  lake  of  Kum-koll,  the  appointed  rendezvous. 

On  June  4  we  beheld  in  the  distance  the  long  black  line  of  the 
caravan  slowly  wending  its  sinuous  way  towards  us.  It  was  quite  a 
pleasure  to  watch  them  battling  up  through  the  storm,  while  the  water 
of  the  lake,  crumpled  into  big  waves,  was  dashing  against  the  shore. 
The  two  Cossacks  in  command,  Chernoff'  and  Cherdon,  putting  their 
heels  into  their  horses*  sides,  galloped  on  ahead  to  my  tent  and  reported, 
in  military  style,  that  all  was  safe,  and  then  the  whole  party  filed  on 
past  me  in  procession,  which  took  them  a  good  hour  to  accomplish,  tho 
camel-bells  meanwhile  jangling  in  solemn  harmony.  And  when  they 
were  all  settled  down  into  their  new  quarters  they  gave  the  lake-side 
the  appearance  of  a  busy  market. 

My  plan  was  to  march  on  southwards  until  we  reached  a  region  with 

tolerable  pasture,  and  there  establish  a  fixed  camp  as  a  basis  from  which 

to  carry  on  further  operations.     But  a  difficult  piece  of  country  still  lay 

between  us  and  the  Arka-tagh,  the  highest  mountain  range  on  the  face 

of  the  Earth.     The  ground  was  soft  and  gave  way  under  the  animals' 

feet,  and  we  got  entangled  in  a  bewildering  labyrinth  of  exasperating 

small  hill  ranges,  where  we  were  again  and  again  obliged  to  turn  back 

and  retrace  our  steps.     Every  day  I  sent  on  pioneers  in  advance  to 

reconnoitre  and  find  out  the  best  route  for  the  caravan  to  take.     In 

one  place  we  lost  thirteen  asses,  in  another  nine  :  but  we  saved  their 

loads,  and  packed  them  on  the  horses,  though  not  before  we  had  cut 

them  down  considerably.     Upon  reaching  the  foothills  which  stretch 

in  front  of  the  mighty  chains  that  form  the  Arka-tagh  mountains,  we 
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rested  a  couple  of  days  to  reoonnoitre  and  searcli  for  a  pass.     Here  the 
animals  got  the  last  bite  of  pasture  they  ate  for  a  long,  long  time. 

We  had  just  finished  putting  up  our  tents  and  yurts  (or  Kirghiz 
tents),  and  turned  the  animals  loose  to  graze,  when  Chemoff  came  to 
tell  me  there  was  a  big  bear  trotting  towards  the  camp,  seemingly 
utterly  indifferent  to  the  strange  intruders  on  his  domain.  Two  of  the 
Cossacks  seized  their  weapons  and  ran  to  meet  him.  Their  shots  rang 
out  both  at  the  same  moment.  Bruin  sprang  round,  turned  tail,  and 
set  off  up  a  hill-slope.  We  followed  after  him  on  horseback.  But 
before  he  reached  the  top  his  strength  failed  him.  He  fell,  and  came 
tumbling  down  to  the  bottom  of  the  slope  like  a  ball.  He  was  an 
old  male,  of  a  dark  grizzly  colour,  and  had  been  hunting  through 
the  marmots*  earths.  To  judge  from  his  hollow  teeth,  he  must  at  one 
time  have  been  furnished  with  formidable  jaws.  I  kept  his  skin  and 
skeleton,  and  had  them  preserved. 

From  our  last  encampment  on  the  north  side  of  the  Arka-tagh,  I 
sent  home  ten  men  and  such  of  the  asses  as  survived,  and  then  continued 
my  march  over  the  repellent  mountains  which,  in  my  experience,  have 
always  been  so  formidable  to  surmount.  We  made  our  way  up  through 
sterile  valleys  littered  with  gravel,  battered  every  day  by  violent  storms 
of  snow  and  hail  and  rain.  In  this  way  the  animals*  strength  became 
more  and  more  exhausted  in  proportion  as  their  burdens  were  made 
heavier  and  heavier. 

The  final  slope  up  to  the  summit  was  extremely  precipitous,  and 
we  wore  repeatedly  brought  to  a  standstill  by  the  exhausted  camels. 
The  snow  lay  deep  all  around,  and  a  howling  snowstorm  made  it  im- 
possible to  see  the  road  in  front  of  us.  Three  camels  fell  jast  below  the 
pass,  and  were  unable  to  get  up  again,  so  that  we  slaughtered  them 
and  left  them,  and  two.  others  shared  the  same  fate  on  the  summit  of 
the  pass.  I  did  not  doom  them  until  it  was  unmistakably  certain  that 
tlioir  strength  was  utterly  expended,  then  we  put  an  end  to  their  suffer- 
ings, a  red  stain  on  the  snow  showing  where  their  bones  would  soon 
lie  bleaching  under  the  terrible  winds  of  those  awful  altitudes. 

Once  over  the  pass  of  the  Arka-tagh,  we  pushed  on  south  through  an 
absolutely  unknown  region,  where  we  crossed  innumerable  mountain 
chains,  over  passes  of  stupendous  height,  skirted  the  shores  of  in- 
numerable lakes,  and  forded  innumerable  rivers,  but  almost  the  whole 
time  through  a  barren  country,  totally  devoid  of  grass,  so  that  every 
day  the  caravan  animals  grew  more  emaciated.  We  continued  to  shoot 
yaks,  wild  asses,  and  antelopes,  and  consequently  were  in  no  want  of 
meat.  The  Cossacks  also  kept  the  camp  supplied  with  partridges  and 
wild  geese. 

The  same  parallelism  in  the  mountain  ranges  which  prevails 
throughout  the  whole  of  higher  Asia  characterizes  the  region  of  which 
I  am  now  speaking — ^that  is  to  say,  the  chains  run  from  west  to  east. 
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and  as  we  were  trayelliDg  from  north  to  south,  we  had  consequently 
to  cross  over  every  one  of  them. 

At  camp  No.  32  I  weeded  out  the  twelve  worst  camels,  besides 
a  number  of  inferior  horses,  and  left  them  to  follow  on  after  us  at 
&  slower  pace,  under  the  charge  of  the  Cossack  Chemofif  and  four  Mus- 
sulmans. Then,  taking  with  me  the  rest  of  the  caravan,  I  pushed  on 
^  the  faster  towards  tiie  south. 

Bain  and  snow  had  made  the  ground  as  soft  as  pap ;  indeed,  it  was 

tt  though  the  earth  were  attenuated  like  the  atmosphere,  and  were 

onible  to  sustain  any  weight.     On  one  of  the  worst  passes  a  big  camel 

litenllj  sank  right  into  the  bog,  and  could  not  be  rescued.     Every 

time  we  endeavoured  to  approach  the  spot  where  he  lay  we  ran  the 

gnatest  risk  of  sharing  the  same  fate.     We  could  only  hope  that  the 

next  day,  when  the  surface  of  the  ground  was  stiffened  a  little  by  the 

fiosty  we  might  be  able  by  sheer  force  to  drag  the  poor  beast  up  out  of 

the  alough  of  despond  into  which  he  had  fallen.     But  during  the  night 

he  sank  deeper  and  deeper,  and  at  length  died,  frozen  fast  into  the 

odious,  treacherous  morass  in  which  he  was  engulfed.     Another  camel, 

although  perfectly  well  and  sound,  absolutely  refused  to  move,  and 

Aooordingly  we  left  him  on  a  declivity  where  there  happened  to  be  a 

few  blades  of  grass  growing,  in  the  hope  that  he  would  stay  there  and 

rest  until  Chemoff  picked  him  up.     But  unfortunately  Chemoff  at  this 

place  made  a  detour^  and  consequently  never  saw  the  camel.     This  was 

the  only  animal  I  ever  left  behind  me  alive  in  any  of  my  numerous 

journeys. 

As  camp  No.  38  yielded  a  bit  of  tolerable  pasture,  we  stayed  there 
two  or  three  days  to  rest.  "Whilst  we  were  there  the  Cossacks  chanced 
to  catch  sight  of  a  bear,  and  whilst  following  him  up  came  upon  a 
Tibetan  encampment  of  three  men,  with  horses  and  yaks.  The  Cos- 
sacks hurried  back  to  bring  the  news  to  me ;  and  I  at  once  sent  them 
l)ftok  again,  with  the  lama  to  act  as  interpreter,  to  glean  some  informa- 
tion about  the  region  we  were  in.  But  when  they  reached  the  place 
^e  Tibetans  were  gone,  and  our  horses  were  not  in  a  good  enough 
<^Qdition  to  admit  of  our  following  them. 

We  learned  afterwards  that  the  Tibetan  hunters  posted  off  south- 
wards and  told  the  nearest  native  chiefs  that  an  army  of  Russians  was 
*Pproaching  from  the  north.  Hence  our  arrival  was  known  long  before 
we  suspected  it,  and  a  sharp  look-out  was  being  kept  throughout  the 
^untry  north  of  Lhasa  and  along  all  the  roads  which  led  to  that  mystic 
^%«  I  strongly  suspected  that  this  encounter  with  the  Tibetan  hunters 
^ould  bode  us  no  good.  Accordingly,  when  we  found  there  was  very 
good  pasture  at  camp  No.  44,  besides  traces  of  recent  nomad  encamp- 
^^nU  in  the  neighbourhood,  I  decided  to  make  that  my  main  camp  or 
^  for  further  expeditions.  At  the  same  time  I  made  haste  to  com- 
plete my  Mongolian  equipment,  and  after  having  made  quite  sure  of 


250  THREE  YEARS'  EXPLORATION  IN  CENTRAL  ASIA,  1899-1902. 

the  position  of  the  camp  by  astronomical  determination,  on  July  27  I 
started  for  the  south,  accompanied  by  the  Bnriat  Cossack  Shagdur  and 
the  Mongolian  lama.     I  left  Sirkin  in  charge  of  the  camp,  with  instruc- 
tions to  move  on  to  some  other  place  as  soon  as  the  pasture  was  done, 
and  when  that  was  finished  to  move  on  again  to  a  third  place,  and  so 
on.     But  he  was  always  to  leave  behind  him  in  every  encampment  a 
report  of  what  he  was  going  to  do,  so  that  I  might  be  able  to  follow  up 
the  caravan.    My  Mongolian  equipment  was  very  simple  ;  it  consisted 
of  two  small  cases,  a  tent,  provisions  for  a  few  days,  some  Chinese 
silver,  and  a  few  surplus  furs,  everything  being  of  Mongolian  manu- 
facture.    We  lived  also  in  genuine  Mongolian  fashion.    However,  I 
also  took  with  me  a  few  small  note-books,  an  aneroid  barometer,  a 
thermometer,  compass,  and  chronometer,  so  as  not  to  be  obliged  to 
discontinue  my  observations.    Those  whom  I  left  behind  looked  upon 
the  undertaking  as  a  piece  of  madness,  and  thought  that  surely  I  had 
taken  leave  of  my  senses.     For  the  first  two  days  Ordek  accompanied 
us,  to  keep  watch  upon  our  animals  at  night,  so  that  for  at  any  rate 
two  nights  we  might  sleep  in  peace.    The  animals  we  had  with  us  were 
iive  mules  and  four  horses.     At  the  end  of  our  second  day's  ride,  or 
when  we  had  left  the  camp  46  miles  behind  us,  I  had  my  head  shaved 
as  bare  as  a  billiard  ball,  and  my  moustache  cut  off  altogether.    I  looked 
horrible ;  but  then  I  was  something  like  a  genuiDC  Mongol,  especially 
after  the  lama  had  for  several  days  smeared  my  face  with  grease,  till 
I  was  partly  black  and  partly  brown.     We  were  all  in  good  spirits. 
Our  tent  was  pitched  on  a  neck  of  land  between  two  lakes,  one  salt,  the 
other  fresh,  and  the  horses  and  mules,  guarded  by  Ordek,  were  peace- 
fully  grazing  a  short  distance  away.     About  midnight  Ordek  came 
rushing  into  the  tent,  and  woke  us   up  with  the  cry  of  "  Bobbers  ! 
llobbers !  "     We  snatched  up  our  rifles  and  revolvers  and  hurried  out, 
but  the  dim  moonlight  was  barely  sufficient  to  show  us  some  mounted 
men  hurrying  away  over  the  nearest  hills,  taking  with  them  two  of 
our  horses.     All  thought  of  pursuit  was,  of  course,  out  of  the  question, 
because,  for  aught  we  knew,  our  camp  might  even  then  be  surrounded 
by  a  whole   band  of  thieves.     We   therefore   sat  round  the  fire  and 
talked  till  daylight,  when  we  struck  camp  and  travelled  on  farther 
towards  the  south-east.    Poor  Ordek  had  to  trudge  the  46  miles  back  to 
camp  on  foot.     My  men  there  looked  upon  us  as  lost  for  good  and  all. 
But  I  left  instructions  with  the  Cossacks  that,  if  I  did  not  return  within 
three  months,  they  were  to  make  for  Kashgar  and  report.    On  the  third 
day  we  made  a  long  march,  and  in  the  evening  perceived  some  Tibetan 
horsemen  keeping  a  watch  upon  our  movements  from  a  distance.    From 
this  time  onward  we  made  it  a  practice  to  divide  the  night  into  three 
watches  of  three  hours  each,  so  that  each  of  us  had  his  three  hours  to 
do  sentry-go.     Fortunately,  we  had  two  first-rate  helpers  in  YoUbars 
and  Malenki,  tbe  two  biggcbt  and  fiercest  dogs  my  caravan  possessed. 
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And  we  always  pitched  our  tent  so  that  the  animals  were  tethered  on 
the  side  that  was  against  the  wind,  for  it  was  from  that  quarter  that 
night  visitors  might  be  expected,  and  the  dogs  were  tied  up  one  at  each 
end  of  the  camp-line.  Never  shall  I  forget  those  interminably  long 
night-watches,  when  I  tramped  backwards  and  forwards  between 
YoUbars  and  Malenki  listening  to  every  the  least  suspicious  sound. 
1  had  not  the  slightest  difficulty  in  keeping  awake ;  any  moment  we 
might  be  suddenly  fallen  upon.  Many  and  many  a  time  the  dogs  set  up 
&  fearful  barking.  Thereupon  I  would  hear  a  noise  in  a  certain  direc- 
tiou,  and  would  creep  towards  it,  revolver  in  hand.  Then  the  dogs 
wodd  stop  barking,  and  everything  become  still  again. 

On  the  third  night  we  heard  horses'  hoofs,  and  the  dogs  became  very 
uneasy.  But  a  reconnaissance  of  the  vicinity  revealed  nothing  sus- 
picioas.  It  rained  cats  and  dogs,  and  when  my  watch  was  over  I  was 
wet  to  the  skin.  And  even  after  I  crept  into  the  tent  I  could  hear 
the  sweet  little  rivulets  of  rain  trickling  amongst  our  few  precious 
belongings. 

Our  fourth  day's  march  led  through  uninhabited  and  very  hilly 

country.      It   rained   in   torrents   both   day  and   night   without  once 

ceasing.     I  confess  I  never  saw  such  rain.     Our  tent  stood  beside  a 

little  lake.     Fortunately  for  us  there  was  a  moon,  which  was  able  to 

shed  a  gentle  diffused  light  through  the  dense  masses  of  cloud  that 

hung  in  the  sky,  and  by  its  means  we  were  enabled  to  keep  in  sight, 

though  it  was  not  altogether  easy  to  do  so,  the  line  of  animals  tctherod 

in  front  of  the  tent.     During  my  turn  at  watching  two  of  the  mules 

contrived  to  get  loose,  and  I  had  no  end  of  a  business  running  up  hill 

and  down  dale  to  catch  them  again. 

On  the  fifth  day  of  our  march  we  did  a  very  long  ride,  passing  on 
the  way  a  caravan  of  Mongolian  pilgrims.  Lato  at  night  we  came  to 
ahlack  tent,  the  owner  of  which,  Sampo  Singhi,  a  shepherd,  gave  us 
*  friendly  reception,  and  sold  us  a  sheep,  which  he  suffocated  by  hold- 
^H  his  fingers  in  its  nostrils.  He  also  gave  us  cream  and  sour  milk,  so 
that  for  the  next  few  days  we  fared  quite  sumptuously.  In  the  course 
of  the  following  day's  march  we  forded  the  river  Satyu-sangpo,  at 
that  time  tremendously  swollen  by  the  rains.  It  was  the  worst  fording 
of  a  river  I  have  ever  experienced.  The  water  in  its  deepest  part  camo 
^P  to  the  pommel  of  the  saddle,  and  little  more  than  our  horse's  head 
^^  neck  was  visible  above  the  raging  flood.  The  mule  which  carried 
the  two  cases  was  swept  away  by  the  current,  and  floated  a  good  dis- 
tance down-stream,  upheld  by  the  cases,  which  acted  as  swimming- 
-bladders. My  horse  slipped  into  deep  water,  and  gave  me  a  thorough 
"inching  before  he  got  his  feet  again.  Our  encampment  on  the 
^PpOfiite  bank  was  of  a  tragi-comical  description.  Not  a  scrap  of  dry 
Wood  was  to  be  had,  the  argol^  or  dried  dung,  refused  to  burn,  and  it  was 
impossible  to  move  a  foot  without  splashing  into  a  pool  of  water. 


252  THREE  TEARS'  EXPLORATION  IN  CENTRAL  ASIA,   1899-1902. 

The  next  day,  the  seyenth  of  oar  journey,  we  crossed  a  wide,  open 
expanse,  bounded  in  the  far  distance  by  a  range  of  low  mountains,  and 
overtook  a  caravan  of  three  hundred  yaks,  led  by  thirty  Tibetans,  and 
laden  with  Chinese  tea  for  Tashi-lunpo  on  the  Bramahputra  (Sangpo). 

The  eighth  day  carried  us  over  a  couple  of  very  high  passes,  beyond 
the  second  of  which  we  entered  a  region  fairly  well  peopled  with 
nomads ;  their  black  tents  dotted  the  clefts  and  slopes  of  all  the  moun- 
tains in  the  vicinity.  The  next  evening  we  pitched  our  tent  in  a  sort 
of  corrie  beside  a  brook,  and  had  to  the  south  of  us  the  mountains 
which  overhang  Tengri-nor  on  the  north.  We  had  now  travelled  a 
distance  of  180  miles  from  our  main  camp.  Thus  far  were  we  destined 
to  go,  but  no  further.  For  just  before  it  got  quite  dark  we  were 
surrounded  by  Tibetans,  who  announced  that  we  were  their  prisoners, 
and  that  one  step  further  would  oost  us  our  lives.  Our  lama  was  in 
a  panic  of  terror,  and  believed  we  should  be  instantly  slain.  We 
accordingly  halted,  and  awaited  passively  the  progress  of  events. 
Thirty-seven  sentinels  were  posted  round  our  tent.  We  saw  the 
Tibetans'  fires  through  the  mist  in  every  direction,  but  more  especially 
on  the  road  towards  Lhasa.  The  next  day,  too,  we  kept  tolerably 
quiet  upon  perceiving  a  band  of  fifty-three  mounted  men,  armed 
with  long  black  muskets,  swords,  pikes,  and  lances,  spring  up  like 
muHhrooms  out  of  the  ground,  and  gallop  in  extended  order  towards 
our  tent.  Uttering  a  string  of  the  wildest  yells,  or  war-whoops,  they 
charged  straight  down  upon  us,  bat,  swinging  off  to  both  sides,  drove 
on  past,  then  wheeled  round,  and  came  back  again  like  a  hurrioane, 
flourishing  their  pikes  over  their  heads.  After  that  they  pitched  their 
tents  close  to  ours,  and  began  to  shoot.  This  they  did,  it  would  seem, 
to  inspire  us  with  respect.  Our  impression  was,  that,  if  they  intended 
to  take  our  lives  in  a  polite  manner,  it  was  sccjrcely  necessary  to  levy 
so  many  people  to  do  it. 

After  a  while  this  later  band  arranged  themselves  in  little  troops* 
and  rode  off  in  the  direction  from  which  we  had  come.  They  were  all 
dressed  in  black  and  red  cloaks ;  the  officers  wore  big  white  hats,  while 
the  remainder  had  red  bands  round  their  heads.  As  a  rule,  however, 
the  Tibetans  go  bareheaded,  and  never  have  their  hair  either  combed 
or  cut. 

Meanwhile  we  were  treated  with  the  greatest  friendliness  by  the 
first-comers.  An  old  lama  assured  us  that  we  had  nothing  whatever 
to  fear ;  the  Dalai  Lama  had  given  orders  that  we  should  be  treated 
with  the  greatest  consideration,  and  that  all  we  needed  in  the  way  of 
provisions  should  be  provided  us  free  of  cost.  Accordingly  they  brought 
us  milk,  butter,  and  lard  in  their  bowls,  and  presented  us  with  more 
mutton  and  firewood  than  we  knew  what  to  do  with,  nor  would  they 
accept  any  kind  of  payment  whatsoever  in  return.  In  the  course  of  a 
few  days,  he  said  the  **  bombo,"  or  governor,  of  the  province  of  Nakohu 
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i^ould  arrive,  and  then  we  should  kaow  our  fate.     And  in  due  time  the 
sail  high  o£Scial  put  in  his  appearance,  and  we  soon  saw  a  large  village 
of  white  and  blue  tents  spring  up  alongside  the  road  to  Lhasa.    Through 
his  interpreter,  who  spoke  Mongolian,  the  governor  invite  1  me  to  a 
grand  banquet  in  his  tent,  but  I  answered  that,  if  he  wishel  to  see  me, 
he  was  at  liberty  to  pay  me  a  visit.     Accordingly,  in  the  course  of  the 
afternoon,  we  perceived  a  crowd  of  horsemen  gallop  out  from  amongst 
the  tents  and  ride  towards  us.     They  consisted  of  Kamba-Bombo, 
governor  of  Nakchu,  and  Nanso  Lama,  accompanied  by  several  other 
dignitaries,  besides  officers  and  soldiers  armed  as  if  for  a  campaign — sixty- 
Beren  of  them  in  all,  each  man  mounted  and  dressed  in  handsome  cere- 
monial robes.     I  question  whether  they  ever  clearly  understood  who  I 
wis;  but,  seeing  the  pomp  and  ceremony  they  assumed,  it  was  evident 
tliej  imagined  somebody  out  of  the  common  was  disguised  beneath  my 
tattered  Mongolian  garb.     Eamba-Bombo  rode  first,  surrounded  by  his 
staff.    He  wore  a  costume  of  yellow  silk,  had  on  a  red  head-dress  and 
Mongol  boots  of  green  velvet,  and  was  mounted  on  a  big  grey  mule, 
with  a  costly  saddle,  and  had  his  saddle-cloth  embroidered  with  silver 
and  turquoises.     He   dismounted,  and,  followed  by  a  throng  of  his. 
officers,  greeted  me  politely,  and,  stepping  into  our  wretched  tent,  toot 
his  seat  on  a  bag  of  maize. 

All  these  men  carried  swords,  suspended  from  richly  chased  silver 
bells,  ornamented  with  corals  and  rubies.  They  wore,  further,  gavos 
(or  talisman  cases)  round  their  necks,  and  were  adorned  with  rings, 
hraoelets,  and  other  finery,  and  had  their  hats  trimmed  with  feathers. 
My  honest  lama  was  completely  overcome  by  all  this  magnificence, 
and  kept  his  eyes  the  whole  lime  fixed  on  the  ground. 

Meanwhile  Kamba-Bombo  was  in  the  very  best  humour,  now  that 
he  had  us  completely  in  his  power,  and  declared  categorically  that,  no 
matter  who  we  were,  we  must  retrace  our  steps  if  we  did  not  wish  to 
have  our  heads  cut  off,  at  the  same  time  drawing  his  hand  significantly 
across  his  throat.     I  found  it  was  perfectly  useless  to  argue  with  him  ;. 
he  had  imperative  orders  from  the  Dalai  Lama.     Thereupon  he  pre- 
sented mo  with  a  couple  of  horses,  a  fiock  of  sheep,  and  some  provisions, 
—gifts  of  priceless  value,  which,  however,  I  was  totally  unable  ta 
retnm — and  appointed  an  escort  of  three  oificers  and  twenty  men  icy 
accompany  us  as  far  as  the   river   Safyu-Sangpo   on   our  way  back. 
With  these  men  we  were  soon  on  the  most  friendly  footing,  so  that 
when  they  left  us  we  felt  quite  melancholy. 

At  last,  on  August  20,  we  reached  our  main  camp,  thankful  that  we 
were  still  safe  and  whole  in  life  and  limb.  For,  although  we  had  not 
had  the  good  fortune  to  reach  the  "  Holy  City,"  we  comforted  ourselves 
with  the  thought  that  we  had  done  our  utmost  to  get  there,  even  to 
the  extent  of  risking  our  lives  for  that  object. 

With  the  full  strength  of  my  caravan  once  more   behind  me,  I 
No.  III.— March,  1903.]  s 
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proceeded  southwards  by  a  different  route,  being  firmly  resolved  not  to 
turn  to  the  west  until  I  should  be  compelled  to  do  so  by  absolutely 
insurmountable  obstacles.  But  we  did  not  get  very  far  before  we  once 
more  bad  the  Tibetans  upon  us.  They  sprang  up  on  every  side,  their 
numbers  increased,  and  they  rode  in  close-ordered  troops  on  both  flanks 
of  our  caravan;  then  they  disappeared,  and  anon  reappeared,  racing 
past  us  at  full  gallop. 

With  these  bands  we  lived  upon  a  sort  of  war-footing,  and  every 
night  posted  strong  guards  or  outposts  round  our  camp.  "We  were  but 
soantUy  supplied  with  ammunition;  but  luckily  shots  were  not  ex- 
changed. When  we  showed  signs  of  continuing  our  journey,  the 
Tibetans  sent  a  deputation  to  me,  begging  me,  in  touching  terms,  not 
to  proceed  further.  When  they  found  their  request  was  unheeded, 
they  hurriedly  despatched  couriers  to  Lhasa.  Meanwhile  we  proceeded 
on  our  way. 

One  of  my  Mussulmans  fell  sick  while  we  were  on  the  shore  of  the 
lake  of  Naktsang-tso ;  so  we  made  a  conch  for  him  on  the  back  of  a 
•oamel,  and  in  that  way  took  him  with  us  when.we  marched  again.  But 
one  afternoon,  a  few  days  later,  when  we  stopped  for  the  day,  we  foxmd 
•him  dead  on  his  living  bier.  On  the  following  morning  we  buried  him 
accordiDg  to  Mohammedan  ritual,  our  molla  reading  prayers  over  his 
grave  out  of  the  Koran.  The  Tibetans  watched  our  proceedings  from 
a  distance.  They  thought  we  were  making  a  deal  of  unnece^aiy 
fuss  over  a  dead  man,  and  advised  us  to  fling  the  oorpse  out  to  tilt 
wolves.  Subsequently  we  witnessed  how  they  did  throw  out  a  detd 
body  to  be  devoured  by  vultures  and  ravens. 

Later  on  that  same  day  there  was  another  rift  in  the  lute.     Hladydi 
I'soring  and   Yunduk   Tsering,   two  of    the  Dalai   Lama's  ministers 
<»r  members  of  his  dtcashung  (or  oouncil)  in  Lhasa,  came  direct  from 
the  Holy  City,  bringing  with  them  500  mounted  men,  and  against  such 
a  force  I  had  no  inclination  to  declare  war.     These  officials  read  to  me 
A  i^Toclamation  from  the  Dalai  Lama,  which,  amongst  other  things,  con^ 
taiued  the  follo?ring  passage:  ''Let  letters  be  sent  with  all  speed  to 
Namsu  and  Naktsang,  that  no  Kussian  can  have  permission  to  travel  on 
any  of  tho  roads  of  Kakchu  and  inwards  as  far  as  my  kingdom  extends. 
Lot  loiters  l^  sent  to  all  the  ohieftains.     Watch  the  frontiers  of  Nak- 
t^ang.     U  is  absolutely  essential  to  guard  strictly  every  part  of  the 
country.     It  is  entirely  unnecessary  that  any  European  shall  enter  into 
the  kingvlom  of  the  holy  books  and  spy  out  the  land.   In  your  provinces 
thoy  have  nothing  whatsoever  to  do.     If  they  say  they  have,  then 
know  they  must  not  travol  to  Lhasa.     And  if  they  do  travel,  then  shall 
\  ou  lo$e  your  head.    Soo  to  it  that  they  turn  back  by  the  way  they 
came," 

Autunm  w«s  noxv  approaching,  and  we  had  a  long  way  to  go  to 
nNfcch  Udak.     Novoriholo«»,  I  sta\-^  where  I  was  untU  I  bad  mapped 
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Naktsang-tso  and   Selling-tso.      Thus    for  ten  days  longer  we  were 
honoured  with  the  oompany  of  onr  Tibetan  escort,  though  we  lived  on 
the  best  of  terms  with  its  leaders.     We  visited  one  another  every 
day,  and  they  arranged  a  jigitovka  (or  play  on  horseback),   in  my 
honour,  gave  me  horses  and  sheep,  and  thronghont  treated  me  with 
the   utmost  politeness.      Oar  nnited    camps  presented    an    imposing 
€pectaole,  with  their  sheets  of  tents,  their  innumerable  fires,  their 
tioops  of  horses  and  horsemen.     While  my  oaravan,  escorted  by  the 
Tibetans,  marched  from  the  eastern  shore  of  the  lake  of  Chargnt-tso, 
lomd  by  the  northern  shore,  I  and  Entchnk  the  boatman  crossed  it  by 
boat  to  take  soundings,  the  arrangement  being  that  the  caravan  was 
to  look  out  for  us  at  the  western  extremity  of  the  lake.   But  a  more  dis- 
agreeable voyage  it  has  never  been  my  lot  to  participate  in.    When 
the  oaravan  had  disappeared  behind  the  mountains  which  shut  in  the 
lake  on  the  north,  and  we  were  far  out  on  the  water,  we  were  overtaken 
by  a  violent  westerly  storm,  and  it  was  only  by  dint  of  the  very  greatest 
exertions  that  we  managed  to  resMsh  a  tiny  rocky  islet;  and  there  we 
were  kept  prisoners  for  forty-eight  hours.    At  last  the  tempest  subsided, 
«ad  we  continued  our  voyage  by  night,  I  making  my  soundings  by 
moonlight,  with  the  aid  of  a  lantern.     Next  morning  the  storm  broke 
cut  afresh,  and  we  again  took  refage  on  a  similar  rocky  islet.     In  the 
afternoon  of  the  same  day  we  once  more  started,  but  only  just  managed 
to  reach  the  western  shore,  through  having  to  battle  for  our  very  lives 
•with  a  third  tempest.      We  only  just  escaped  being  wrecked;   and, 
utterly  exhausted  by  our  exertions,  we  slept  that  night  on  the  desolate 
lake-side,  and,  after  going  for  one  day  more,  were  seen  by  the  men 
whom  the  leaders  of  my  own  caravan  sent  out  in  search  of  us.     On 
lay  return  to  camp  I  was  greeted  by  the  Tibetans  with  shouts  of  joy. 
Baring  my  absence  they  had  manifested  the  utmost  uneasiness,  and 
kept  incessantly  asking  the  ( ^ossacks  where  I  had  gone  to.     The  latter 
^t  length  told  them  I  had  rowed  to  the  southern  side  of  the  lake, 
^  there  procured  horses,  and  ridden  to  Lhasa.    Instantly  they  sent 
out  patrols  of  fifteen  to  twenty  men  to  ride  round  the  lake,  and  even 
go  on  farther  to  the  south.     In  the  mean  time  I  and  Eutchuk  were 
<iaietly  smoking  our  pipes  on  the  tiny  islet  in  the  middle  of  the  lake. 
Bat  now  they  were  oonvinoed  I  had  not  escaped  them,  their  delight 
^new  no  bounds.     They  met  me  on  horseback  and  conducted  me  in 
triumph  to  their  tents,  where,  under  the  protection  of  their  idols  of 
Buddha,  and  in  the  light  of  their  oil  lamps,  I  was  entertained  in  the 
°^08t  sumptuous  manner. 

At  this  juncture  Hladyeh  Tsering  and  Yunduk  Tsering,  and  a  great 
P^rt  of  their  mounted  force,  took  their  leave  of  us.  Nevertheless  there 
^^  still  a  considerable  escort  left,  and  these  men  remained  with  us  all 
t"6  way  to  the  frontier  of  Ladak,  although  their  numbers  gradually 
^^dled,  until  by  the  middle  of  December  there  were  only  twelve  men 

8  2 
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left.     But  by  that  time  they  were  fally  satisfied  that  I  seriously  meant 
to  leave  their  csountry.     Time,  however,  will  not  allow  of  my  giving 
further  particulars  about  this    wearisome  journey  of  three  months* 
duration,  right  through  Tibet  from  east  to  west     It  was  a  time  of 
severe  trial  for  both  man  and  beast.     A  strong  west  wind  lay  right  in 
our  teeth  the  whole  of  the  time,  and  chilled  us  to  the  marrow  with  its 
icy  blasts.     The  pasture  was  miserable  in  the  extreme,  and  every  day 
we  lost  camels    or  horses,  or  both;  but,  fortunately,  the  Dalai  Lama 
had  given  orders  that  I  should  be  kept  supplied  with  as  many  yaks  as 
I  needed.    As  a  rale  we  travelled  between  lofty  mountain  rang^  lakes 
grew  less  and  less  frequent,  and  the  cold  was  intense.     I  also  lost  yet 
another  of  my  men,  making  the  fourth  to  die  during  this  surpassingly 
trying  journey. 

By  the  middle  of  November  there  was  scarce  one-third  left  of  the 
imposing  caravan  with  which  I  started  from  the  other  side  of  the  Arka- 
tagh.  The  country  we  travelled  through  was  sparsely  inhabited  by 
nomad  tribes  ;  but  we  were  everywhere  received  with  friendliness  and 
politeness,  notwithstanding  that  almost  the  whole  of  Tibet  was  up  in 
arms  because  of  my  attempt  to  reach  the  Holy  City.  I  fear  I  must  have 
caused  them  a  fearful  amount  of  trouble. 

On  November  1 0  the  thermometer  registered  48]^  degrees  of  frost  on 
the  Fahrenheit  scale.  After  crossing  an  uninhabited  and  almost  water- 
less region,  we  reached,  at  the  end  of  the  month,  the  river  Teangarshar, 
and  then  followed  it  down  as  far  as  the  temple-village  of  Noh,  situated 
in  a  beautiful  valley,  thickly  clothed  with  bushes  and  other  vegetation, 
so  that  in  the  evenings  we  had  magnificent  fires  to  sit  round.  One  day 
about  this  time  we  lost  four  out  of  our  five  surviving  horses,  and  on 
another  three  camels. 

After  that  we  travelled  for  six  days  along  the  shores  of  Tsongombov 
one  of  the  most  remarkable  lakes  I  have  ever  seen.  It  resembles  a 
Norwegian  fjord,  and  is  generally  only  a  mile  or  two  wide,  t]u>ngh 
ocoasionally  its  width  diminishes  to  less  than  a  quarter  of  a  mile, 
and  in  one  or  two  places  is  actually  not  more  than  20  or  30  yards 
wide.  It  is  enclosed  in  a  framework  of  steep  and  lofty  mountains, 
and  presents  some  magnificent  scenery.  As  it  was  covered  with  a  sheet 
of  ice,  I  had  to  sound  it  from  the  frozen  surface,  over  which  I  was 
drawn  in  an  improvised  sledge,  made  out  of  one  of  the  halves  of  my 
collapsible  boat.  Our  route  took  us  along  the  northern  shore.  In  one 
place  the  cliffs  i)lunged  down  into  the  water  so  precipitously  that  it 
looked  for  a  time  as  if  we  should  be:  unable  to  proceed  farther.  The 
pass  which  led  over  the  mountain  was  impracticable  for  hoofed  animals, 
and  the  lake  was  at  this  spot  quite  open  water.  But  the  extreme  oold 
was  an  ally  on  our  side.  We  had  but  to  wait  two  or  three  days  for  the 
ice  to  thicken,  and  then  we  drew  the  baggage  past  the  place  of  danger 
on  an  improvised  sledge. 
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Afier  that  we  skirted  along  the  northern  shore  of  Panggong-tso. 
This  lake  formerly  belonged  to  the  basin  of  the  Indus,  but  is  now  cut 
off  and  divided  from  it  by  a  low  pass,  which  acts  as  a  threshold.     Con- 
sequently its  water  is  at  the  present  time  islightly  saline,  and  the  lake 
free  from  ice.     Its  fresh-water  molluscs  are  on  the  high-road  to  ex- 
tinction.   Its  former  beach-lines  are,  however,  wonderfully  well  defined. 
On   the  frontier  of  Ladak  we  found  a  large  relief  caravan,  sent 
from  Leh  to  meet  us,  and  here  the  last  of  our  Tibetan  escort  turned 
back  home,  after  having  performed  their  mission  in  a  more  than  satis- 
factory way.     Then,  with  two  of  the  Cossacks  to  bear  me  company, 
I  poshed  on  to  Leh  by  forced  marches    over  the   passes   of  Dugub 
and  Jimreh.     The  temple  of  Jimreh  stands  on  a  shelf,  or  high  cliff, 
overlooking  the  valley  of  the  Indus.     Here  the  lamas  had  no  secrets 
to  preserve,  but  showed  me  everything,  and  even  took  me  into  the 
very  holiest  nooks  of  their  shrines. 

I  spent  my  Christmas  with  the  hospitable  Hermhut  missionaries 

ia  Leh,  and  on  January  1  I  was  on  the  road  to  Calcutta,  in  response  to 

aa  invitation  from  Lord  Carzon,  Viceroy  of  India,  whose  acquaintance 

I  made  several  years  ago.     This  meant  a  journey  of  over  260  miles  on 

Korseback  to  Srinagar  in  Kashmir,  and  of  another  200  by  rail  to  Eawal 

Pindi.     It  was  a  hard  ride,  being  the  depth  of  winter,  and  led  over 

the  pass  of  Zoji-la,  which  is  always  dangerous,  and  at  that  season  of 

the  year  generally  quite  impassable.     My  only  companion  was   the 

Cossack  Shagdur.     We  crossed  the  pass  on  foot,  and  all  went  well. 

The  danger  lies  in  the  fact  that  the  road  leads  through  a  sort  of  gorge, 

which  is  apt  to  be  partly  choked  with  falling  avalanches.     The  tramp 

through  the  pass  took  us  four  days,  and  I  had  a  hundred  coolies  to 

carry  my  baggage.      It  is  really  a  great  wonder  we  came  out  alive, 

considering  how  many  of  the   native  Ladakis  lose  their  lives  on  this 

pws  every  year.     Fortunately  we  managed  to  get  over  before  it  was 

definitively  closed  by  the  snow.    "When  I  returned  from  India  the  gorge 

^^ntained  a  far  greater  quantity  of  enow.     Then  from  Leh  I  journeyed 

^^  over  the  nasty  pass  of  Kara-korum,  Eome  19,200  feet  above  sea-level, 

^oere  Dalgleish  was  murdered  some  years  ago,  and  then  struck  down 

^  Varkand  and  Eashgar.     Arrived  there,  I  dissolved  what  remained 

^f  t[\y  caravan,  and  its  members.  Christian,  Buddhist,  and  Mussulman, 

^^tered  to  the  four  winds,  each  to  his  home  in  various  parts  of  Europe 

*»«i  Asia. 


^ .   ^^fore  the  paper  the  President  said :  We  have  amongst  us  this  evening  our  old 

^^  and  colleague.  Dr.  Sven  Hedlo.    It  is  now  five  years  since  he  was  with  up, 

.   ^  during  that  time  he  has  done  an  amount  of  work  as  a  traveller  by  which  he 

^nailed  himself — we  cannot  say  more  than  that — in  his  former  expedition,  for 

^ch  he  received  the  Royal  gold  medal  of  onr  Society.    But  I  consider  that  he  has 

^Q  much  more  than  that.    He  has  shown  himself  to  be  a  Ecientific  geographer  of 

XTC  Yery  higiiegt  merit — as  a  linguist,  an  observer,  and  a  historian.    Our  Council  this 
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afternoon  has  considered  the  very  great  merits  of  Dr.  Sven  Hedin,  and  has  decided 
to  award  him  at  once  our  Victoria  medal  instituted  for  the  highest  record  in 
geographical  research.  I  am  glad  to  be  able  to  announce  this  to  Dr.  Sven  Hedin 
and  to  the  meeting.  I  will  say  no  more  now,  but  will  call  upon  Dr.  Sven  Hedin  to 
address  the  meeting. 

Dr.  Sven  Hedin  :  I  have  to  begin  by  expressing  my  deep  and  sincere  thanks 

for  the  very  kind  words  which  Sir  Clements  Markham  has  addressed  to  me,  and 
for  the  great  honour  I  am  receiving  in  the  Victoria  medal,  of  which  I  am  very 
proud,  and  of  which  I  will  try  to  be  worthy  in  the  future.  I  think  it  a  great 
honour,  also,  to  be  invited  to  the  Royal  Geographical  Society  to  address  you  once 
more ;  and  I  am  very  glad  to  hear  Sir  Clements  Markham  call  me  an  old  friend. 
I  feel  as  an  old  friend  here ;  not  as  a  foreigner,  but  as  an  old  colleague  of  the  Royal 
Geographical  Society.  I  have  been  in  Central  Asia  for  several  years — it  is  a  long 
time.  I  have  not  had  much  practice  with  your  beautiful  and  charming  language^ 
If  I  am  not  able,  during  the  description  of  my  journey,  to  find  the  right  words  in 
the  right  places,  perhaps  somebody  will  help  me,  so  that  you  may  know  what  i 
mean.  It  is  certainly  not  possible  to  give  a  detailed  description  of  a  journey  which 
has  taken  three  years  and  three  days  in  an  hour  and  a  half ;  and  I  shall  not  be 
able  to  give  the  contents  of  the  paper  which  is  to  be  published  in  one  of  the  next 
numbers  of  the  Journal,  I  may  tell  you  that  I  am  writing  a  book  about  the 
journey,  and  this  book  will  be  published  next  year.  The  scientific  results  will  bo 
published  three  or  four  years  afterwards. 

Dr.  Sven  Hedin  then  proceeded  to  give  a  risume  of  his  paper,  illustrated  hy 
over  a  hundred  lantern-slides. 

After  the  lecture,  the  Pbesident  called  upon  Prince  Kropotkin  to  speak. 

Fbince  Kropotkin  :  It  gives  me  great  pleasure  to  comply  with  Sir  Clements 
Markham's  request  to  speak  on  the  description  of  the  journey  which  was  made  by 
Dr.  Hedin  in  Central  Asia.  I  can  only  say  that  I  am  delighted  to  add  my  Toiflt 
to  the  many  voices  of  praise  which  Dr.  Sven  Hedin  must  have  heard  all  ofor 
Europe — viz.  in  Russia  (where  he  lectured  in  Russian  before  a  very  large  audience); 
in  Germany ;  in  his  own  mother  country ;  and  at  last  in  England.  This  joum^ 
covered  certainly  ground  that  had  been  explored  to  a  very  great  extent  by  Russian, 
French,  and  English  travellers,  and  the  journey  which  he  undertook  for  reaching 
Lhasa  he  could  not  continue  till  its  end.  liike  all  other  explorers,  he  was  com- 
pelled, when  he  was  almost,  so  to  say,  in  sight  of  Lhasa,  to  return ;  whereupon  he 
took  the  route  to  Ladakh,  which  had  been  followed  once  by  Littledale.  But  the 
interest  of  his  journey  has  not  been  lessened  by  the  fact  that  he  did  not  reach 
Lhasa.  He  was  but  a  very  few  days'  journey  from  that  capital  of  Tibet,  and  h» 
had  crossed,  during  his  attempts  to  penetrate  as  far  as  this  capital,  the  most 
interesting  parts  of  Northern  Tibet.  He  crossed  the  great  border  ridge,  Altyn- 
tagh,  and  also  those  immense  chains  of  mountains  where  we  find,  as  he  remarks,. 
almost  the  highest  mountains  of  the  world,  at  least  as  high  as  the  Himalayas^ 
Very  probably  Sven  Hedin  will  change  the  direction  of  these  mountains,  which 
are  shown  on  this  large  map  (of  the  German  General  Stafif)  running  weat  and  east, 
and  his  surveys  will  surely  very  much  alter  the  whole  aspect  of  the  country 
represented  on  this  map.  They  will  surely  show  to  us  that  the  mountains  are 
running  in  directions  from  the  north-west  to  the  south-east,  and  when  hifr 
determinations  of  altitudes  are  calculated,  we  shall  see  what  tremendous  plateaus 
he  had  to  cross  between  the  border  range  and  the  spot  where  he  was  turned  back. 
As  to  his  levelling  in  the  Lob-nor  desert,  and  the  archaeological  discoveries  which 
he  has  made  in  the  country  of  Lob-nor,  they  will  certainly  throw  new  light 
on  the  changes  which  have  been  going  on  in  the  basin  of  this  great  Central 
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Asian  lake.  With  regard  to  Lob-nor,  I  will  permit  myself  to  remark  that  I  do 
not  think  that  the  lake  Kara  Eoshun — that  is,  the  Lob-nor  of  Prjeyalsky— can 
be  considered  as  anything  else  but  the  present  remainder  from  the  great  lake  Lob- 
nor.  But  what  appears  to  me  almost  quite  certain,  after  Sven  Uedin^s  surveys, 
levellings,  and  discoveries,  is  that  there  was  first  a  time  when  Lake  Lob-nor 
covered  the  whole  of  the  triangular  space  which  is  limited  on  the  west  by  the 
southward  course  of  the  Tarim,  on  the  south-east  by  the  Lake  Kara  EoshuD,  and 
on  the  north-east  by  the  escarpment  of  the  Enruk-tagh,  which  runs  in  a  north-west 
to  south-east  direction.  The  place  of  the  Sixty  Springs,  Altimish-bulak,  which 
had  been  visited  previously  by  the  Russian  explorers,  and  lies,  according  to  their 
determinations,  at  an  altitude  of  3600  feet,  stands  on  the  border  of  the  escarpment, 
and  the  triangular  space  between  the  escarpment,  the  Tarim  river,  and  the  plains 
which  spread  at  the  foot  of  the  Altyn-tagh,  must  have  been  occupied  some  time  by 
a  large  basin,  upon  the  shores  of  which  stcod  that  spot  of  the  Lau-lan  region,  in 
which  Dr.  Hedin  has  found  such  interesting  manuscripts.  Later  on,  the  lake 
occupied  the  eastern  part  only  of  that  triangular  basin ;  and  now  the  Lake  Eara 
Koshun,  or  the  Lob-nor  of  Prjevalsky,  represents  the  southern  trough  of  that 
depression,  which  continues  still  to  be  occupied  by  what  has  survived  of  the  Lob- 
nor.  At  any  rate,  when  the  full  reports  and  the  levellings  of  Dr.  Hedin  are 
published,  and  the  whole  region  is  better  explored,  it  will  certainly  appear  that 
within  this  triangular  depression  ("  Lob  Xor  desert "  on  Stieler's  Atlas  map)  the 
lake  was  changing  its  position  in  proportion  as  it  decreased,  and  it  may  change  it 
several  times  more  before  the  general  desiccation  of  Central  Asia,  which  is  going 
on  at  great  speed,  will  finally  move  the  Tarim  lake  further  south-westwards  to 
meet  the  Cherchen,  and  finally  reduce  what  will  remain  of  the  Lob-nor  to  the 
little  lake  Eara  buran,  which  we  see  at  the  junction  of  the  Yarkand-daria  with  the 
Cherchen.  The  journeys  which  Sven  Hedin  has  made  are  certainly  an  event  in 
the  exploration  of  Central  Asia ;  and  we  must  only  congratulate  him,  and  express 
to  him  oar  warmest  thanks,  and  the  thanks  of  all  the  geographers  of  the  world,  for 
the  remarkable  journeys  which  he  has  made,  for  the  accuracy  of  the  description 
which  he  has  given,  and  for  the  mass  of  information  which  we  can  expect  from  the 
publication  of  the  full  scientific  report  of  this  journey,  and  which  will  even  surpass 
what  we  have  found  in  the  reports  of  his  former  journey  published  a  few  years  ago. 
The  President  :  There  are  several  other  authorities  present  who  might  have 
addressed  the  meeting,  but  it  is  too  late,  I  am  afraid,  to  continue  the  discussion ; 
therefore  it  only  remains  for  us  to  acknowledge  to  Dr.  Sven  Hedin  the  great  pleasure 
that  we  have  derived  from  his  admirable  descriptions  of  the  country  he  has  traversed. 
He  has,  however,  given  us  no  adequate  idea  of  the  perils  and  hardships  through  which 
he  went  in  collecting  this  information  ;  nor  has  he  given  us  any  adequate  idea  of  the 
diligence  and  care  with  which,  day  byday,  he  mapped  the  country  and  took  regular 
and  most  valuable  observations.  He  did  not  mention  whether  he  suffered  from  being 
at  great  heights.  I  now  gather  from  him  that  he  never  felt  the  sickness  often 
experienced  in  the  ascent  of  mountains.  I  asked  him  because  I  have  just  received 
a  letter  from  Mr.  Donglas  Frcshfield,  who  maintains  that  this  feeling  of  sickness  at 
great  heights  differs  with  individuals  in  the  same  way  as  sea-sickness  differs  with 
individuals.  While  some  suffer  very  seriously,  others  at  heights  up  to  20,000  feet 
do  not  feel  the  sickness  at  all.  I  gather  from  Dr.  Sven  Hedin  that  he  is  one  of  those 
who  never  suffered  at  all  at  great  heights.  Prince  Eropotkin  has  so  fully  described 
to  you  the  great  importance  of  the  work  that  has  been  done  by  Dr.  Sven  Hedin, 
that  it  is  only  necessary  to  allude  to  his  discovery  of  ruins,  and  of  the  interesting 
manuscripts  that  were  found  in  them;  and  to  the  care  he  took  in  levelling  on 
the  plain  where  the  great  lake  once  existed,  to  show  you  the  vast  geographical 
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and  historical  importance  of  the  work  that  he  has  done.  And  those  are  only  two 
instances  out  of  many.  I  am  sure,  therefore,  that  the  meeting  will  unanimously 
pass  a  vote  of  thanks  to  Dr.  Sven  Hedin  for  his  most  interesting  communication. 

Dr.  Sv^EN  Hedin  :  I  may  once  more  express  my  hearty  thanks  for  the  great 
kindnesK  shown  to  me  this  evening  hy  the  Ck)uncil  of  the  Kojal  Geographical 
Society,  for  the  great  honour  hestowed  upon  me  in  the  Victoria  medal,  which 
will  he  a  great  and  precious  (fouvenir  of  this  evening.  And  I  am  very  glad, 
also,  to  have  almost  heard  how  silent  it  has  been  in  the  hall  during  my  lecture.  I 
have  got  encouragement  in  the  silence  and  the  attention  of  the  audience,  and  that 
is  a  most  agreeable  feeling  for  a  lecturer.  I  hope  I  shall  be  able  in  the  future  to  give 
more  details  about  this  journey.  It  was  a  very  poor  and  short  description  I  could 
give  you  now.  I  am  very  glad  and  happy  to  hear  the  kind  and  eloquent  words 
addressed  to  me  to-day  by  Sir  Clements  Markham,  and  the  extremely  kind  opinion 
by  Prince  Eropotkio.  I  shall  bs  very  glad  from  this  evening  to  keep  those  words 
in  memory.  I  am  sorry  that  any  other  Asiatic  specialists  who  are  present  here  did 
not  get  time  to  speak.  It  is  probably  too  late,  but  I  hope  another  time  they  will 
get  an  opportunity  of  talking  about  Central  Asia. 

The  Pbesidekt:  I  may  mention  to  the  meeting  that  Dr.  Sven  Hedin  is 
publishing  his  atlas,  which  will  consist  of  two  volumes  of  maps  besides  text,  and  I 
trust  that  the  wealthier  portion  of  our  Fellows  will  subscribe  to  this  most  valuable 
and  important  geographical  work. 


NOTICES,  FROM  CHINESE  SOURCES,  ON  THE  ANCIENT 
KINGDOM  OF  LAU-LAN,  OR  SHEN-SHEN. 

By  GEORGE   MACARTNEY,   CLE. 

Is  his  lecture  delivered  before  the  Royal  Geographical  Society  on 
December  8  last,  on  his  "  Three  Years'  Exploration  in  Central  Afeia," 
Dr.  Sveu  YTedin  gave  us  a  graphic  description  of  the  ruins  of  an  ancient 
town  on  the  border  of  the  old  Lob-nor.  Amongst  the  finds  brought 
homo  by  him  from  this  site  were  many  Chinese  manuscripts,  which 
have  been  identified  to  be  of  the  second  and  third  centuries  a.d.  Some 
of  these  manuscripts  bear  not  only  the  dates,  but  the  name  also  of  the 
locality  where  they  were  written.  This  name  is  Lau-lan,  and  the  know- 
ledge of  this  fact  is  one  of  special  interest.  The  actual  name  of  Lan-lan 
is  well  known  to  modern  Chinese  geographers,  but  hitherto,  apparently, 
neither  they  nor  savanis  in  Europe  have  been  able  lo  fix  with  anything 
like  accuracy  the  position  of  the  country  anciently  called  by  that  name. 
Mr.  A.  Wjlie,  a  Chinese  scholar  of  eminence,  in  1880  had  computed 
this  position  to  be  39°  40'  N.  lat.  and  94°  50'  E.  long.  Now,  this  would 
show  an  error  approximately  of  250  miles  if  we  are  right  in  under- 
standing that  the  place  ^bere  Dr.  Hedin  found  the  Chinese  manuscripts 
bearing  the  name  of  Lau-lan  was  in  about  40°  40'  N.  lat.  and  90°  E.  long. 
The  more  accurate  localization  of  Lau-lan,  now  apparently  possible,  may, 
it  is  hoped,  lead  to  some  useful  results  in  the  identification  of  other 
neighbouring  countries  whose  ancient  names  are  known,  but  whose 
positions  are  still  a  puzzle  to  modern  geograx)her8. 
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If  the  Tsien  Han-shu  (*  History  of  the  First  Hans ')  and  the  records 
left  bj  Fa-Heen  and  Haian-Tsang  were  consulted,  we  should  find  many 
places  mentioned  therein,  with  their  distances  given  with  reference  to 
^u-lan. 

Thus,  the  Tsien  Ilan-sha  (written  roughly  between  b.c.  100  and 
^D.  50)  mentions  the  following  distances :  From  >N'u-ni  (capital  of 
W-lan)  to  the  Yang  barrier  (evidently  in  the  direction  of  Tun-huang), 
160O  li ;  to  Chang-an,  6100  li  ;  to  the  seat  of  government  of  the  Chinese 
goranor-general  (name  not  given)  in  a  north-westerly  direction,  1785 
li;  to  Si-an-fn,  1365  li;  to  Eeu-sze  (Onigour)  in  a  north-westerly 
AeetioD,  1890  li. 

Fa-Heen  (fifth  century  a.d.),  in  the  record  of  his  travels,  gives  the 
/allowing  distances  :  From  Shennshen  or  Lau-lan  to  Tun-huang,  about 
27  marches,  1500  li ;  to  Wu-e  (Urgur  ?),  15  marches  on  foot  in  a  north- 
iwterly  direction. 

From  Hsian  Tsang  we  learn  that  Lau-lan,  which  he  aho  calls  Na- 
po-po,  is  situated  at  1000  li  north-east  of  Chemo-to-na,  also  called 
Nimo. 

It  will  be  seen  from  the  above  that  the  site  Lau-lan  can  serve  as  a 
point  of  reference  for  determining  the  position  of  several  other  places. 
Perhaps  the  indications  given  above  may  prove  to  be  of  use  to  subse- 
quent archaeological  surveyors. 

Bat  this  is  far  from  all  that  can  be  learnt  about  Lau-lan  from  Chinese 
leoords.  The  Tsien  Han-shu  tells  us  that  China  began  intercourse 
with  this  country  in  the  reign  of  the  Emperor  Wu-ti  ( n.c.  140-87),  at 
whose  time  the  western  boundary  of  the  empire  would  seem  to  have 
extended  no  further  than  the  Yang  barrier  (possibly  Tun  Huang)  and 
the  Yu  gate  (modem  Chia  Yu  Euan  ?).  The  vast  country  lying  beyond 
^ese  places  was  designated  by  the  Chinese  geographers  of  the  epoch 
nnder  the  vague  term  of  Si-yu  (western  region),  which  they  supposed 
^0  be  divided  into  thirty-six  different  kingdoms.  We  are  told  there 
^ere  two  roads  leading  from  China  to  this  region.  **  That  via  Lau-lan, 
«kirting  the  river  Po  (lower  Tarim  ?),  on  the  north  of  the  Southern 
""OTintains  (Altyn  Ustun  Tagh?j,  and  leading  west  to  Sa-che  (Yarkand; 
J8  the  southern  road.  That  by  the  Palace  of  the  Anterior  at  Keu-tse 
(Onigour  kingdom  ?  1890  li  from  Lau-lan),  following  the  river  Po  in  the 
Erection  of  the  Northern  mountains  (Tien  Shan)  as  far  as  Su-loh 
(Kashgar)  is  the  northern  road." 

The  watercourse  in  the  Tarim  basin  is  described  in  the  following 
terma:  ''The  river  (Khoton  Daria?)  runs  northwards  till  it  joins  a 
^liflaent  from  the  Tsung-ling  (Onion  range,  in  Sarikol),  and  then  flows 
eastwards  into  the  Pd-chAng-hai  (lit.  Calamiferous  lake),  which  is 
*^8o  called  the  Salt  marsh.  This  is  over  300  li  from  the  Yu  gate  and 
^e  Yang  barrier,  and  is  300  li  in  length  and  breadth.  The  water  is 
*wionayy^  neither  increasing  nor  diminishing  in  summer  or  winter. 
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The  river  is  then  said  to  run  nndergrotind  and  issue  again  at  Tseih- 
shih,  where  it  becomes  the  Yellow  river  of  China." 

The  following  is  a  prScis  of  the  aoeount  found  in  the  Tsien  Han-shu 
of  the  political  relations  between  China  and  Lau-lan  during  the  first 
century  B.C. 

The  Emperor  Wu-ti,  we  are  told,  was  desirous  of  cultivating  inter- 
course with  Ta-wan  and  adjacent  countries,  and  repeatedly  sent 
ambassadors  there.  These  had  to  pass  through  Lau-lan,  but  the  people 
of  Lau-lan,  in  concert  with  the  Eu-tse,  harassed  the  officials  on  the 
high-road,  robbed  and  attacked  Wang-Kuei,  one  of  the  envoys.  More- 
over, the  Lau-lans  made  themselves  objectionable  to  the  Chinese  by 
acting  as  spies  for  the  Heun-nu  (Huns),  and  on  several  occasions  aided 
these  in  the  pillage  of  Chinese  travellers.  All  this  was  not  to  be 
tolerated.  Wu-ti,  therefore,  prepared  an  expedition  against  the  dis- 
affected state.  Chao  Po-nu  was  sent  with  an  army  of  10,000  men  to 
punish  the  Ku-tse,  whilst  the  envoy  Wang  Kuei,  who  had  suffered 
several  times  at  the  hands  of  the  Lau-lans,  received  orders  to  act  as 
Chao  Po'nu*s  lieutenant.  The  latter,  advancing  at  the  head  of  700 
light  horse,  seized  the  King  of  Lau-lan,  conquered  the  Ku-tse,  and» 
relying  on  the  prestige  of  his  army,  overawed  the  states  dependent  on 
Wu-sun  and  Ta-wan.  The  Lau-lans  soon  submitted,  and  sent  offerings 
of  tribute  to  the  Emperor  Wu-ti.  But  their  submission  gave  offence  to 
their  allies,  the  ITuns,  who  lost  no  time  in  attacking  them.  On  this, 
by  way  of  satisfying  his  two  powerful  neighbours,  the  King  of  Lau-liB 
sent  one  of  his  sons  as  hostage  to  the  Huns,  and  another  to  the  Emperor 
of  China.  Thus  ended  the  first  episode  in  the  relations  between  China 
and  the  kingdom  in  question. 

But  more  troubles  were  in  store  for  Lau-lan.  The  Emperor  Wu«ti, 
for  some  reason  or  other,  had  to  send  another  punitive  expedition  against 
Ta-wan  and  the  Huns.  The  Huns  found  the  Chinese  army  so  formidable 
that  they  deemed  it  prudent  to  avoid  any  direct  encounter  with  it,  but 
this  did  not  prevent  them  from  hiding  troops  in  Lau-lan,  the  inhabitants 
of  which  did  not  cease  to  be  in  league  with  them.  These  troops  con- 
stantly harassed  the  army  of  Wu-ti.  The  Chinese  soon  got  wind  of 
Lau-lan's  secret  coalition  with  the  Huns,  and  accordingly  the  general, 
Jen-wan,  was  sent  to  chastise  them.  Jen-wan  proceeded  to  the  city 
gate,  which  was  opened  to  him,  and  reproached  the  king  for  his 
treachery.  The  king,  in  excuse,  replied,  *'  When  a  small  state  lies 
between  two  great  kingdoms,  it  must  perforce  make  allianceB  with 
both,  or  it  can  have  no  peace ;  but  now  I  wish  to  place  my  kingdom 
within  the  bounds  of  the  Chinese  empire."  Confiding  in  these  words, 
the  emperor  re-established  him  on  the  throne,  and  commissioned  him  to 
keep  watch  over  the  movements  of  the  Huns. 

This  king  died  in  B.C.  92.  Then  a  question  of  succession  arose.  It 
will  be  remembered  that  one  of  the  sons  of  the  deoeased  king  was  a 
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liostage  at  the  Chinese  coart.  Now  the  Lau-lans  made  a  petition  to  the 
emperor  for  the  return  of  the  hostage  prinoe,  in  order  that  he  might 
BQcoeed  to  the  vacant  throne.  The  prince  had  not,  however,  been  a 
f^f^ona  grata  with  the  emperor ;  in  fact,  all  the  time  he  was  in  China 
he  liad  been  kept  in  honourable  confinement  in  the  Silkworm  House 
Police.  It  therefore  happened  that  the  petition  from  Lau-lan  was  not 
ftvooiably  received  bj  Wu-ti,  but  the  answer  returned  was  that  of  a 
jqdomat.  "  I  am  tenderly  attached/'  said  Wu-ti,  '*  to  my  attendant 
inioe^  and  am  loth  to  allow  him  to  leave  my  side ; "  and  the  emperor 
n^gested  to  the  petitioners  that  they  should  install  the  next  £on  of  the 
lidnaised  king  in  the  royal  dignity. 

This  the  Lau-lans  accordingly  did.   But  the  new  king's  reign  was  a 

ibort  one,  and  on  his  death  the  question  of  succession  again  came  to 

die  firomt.     This  time  the  Huns,  who,  it  will  be  remembered,  had  also  a 

kostage  prince  from  Lau-lan  at  their  court,  thought  their  opportunity 

kid  oome  to  regain  in  that  state  the  influence  they  had  lost.     They 

theTafore  sent  the  prince  back  and  established  him  on  the  throne.    This 

weoessfnl  coup  alarmed  the  Chinese,  who  endeavoured,  by  bribery  and 

intri^piey  to  recover  their  ascendency.     They  made  no  direct  attempt  to 

dethrone  the  Hun's  protSge^  but  sent  an  envoy  to  him  requesting  him 

to  pay  a  visit  to  the  Chinese  court,  where,  the  envoy  said,  liberal  gifts 

would  be  bestowed  on  him  by  the  emperor.    But  the  emperor  and  the 

eavoy  little  suspected  that  they  had  to  reckon  with  a  woman's  cunning. 

The  step-mother  of  the  king  was  at  hand,  and  she  advised  him,  saying, 

**TQfur  royal  predecessor  sent  two  sons  as  hostages  to  China  ;  neither  of 

tiiem  has  ever  come  back,  and  is  it  reasonable  that  jou  should  go  ?  '* 

The  king  thereupon  dismissed  the  envoy  with  the  words  that,  "  having 

i^ewly  acceded  to  the  throne,  the  affairs  of  the  kingdom  were  engaging 

^  attention,  and  that  he  could  not  attend  the  Chinese  court  before 

*wo  years." 

So  &r  there  had  been  no  open  hostility  between  the  new  king  and 

^  emperor,  although,  undoubtedly,   relations  between    them   were 

B^i^ed.     But  now  the  event  which  was  to  put  an  end  to  Lau-lan  as  an 

'^^iependent  state  was  imminent.     It  appears  that  on  the  eastern  border 

^^Iiau-lan,  where  this  kingdom  was  continuous  with  China,  there  is  a 

J^^^f^  called  the  Peh-lung  mound.     I'his  place  was  on  the  high-road, 

^  Xiau-lan,  from  China  to  the  western  regions,  and  it  suffered  from 

^^Ught  and  had  no  pasturage.      The  Lau-lans  were  frequently  called 

J^^  by  the  Chinese  to  furnish  guides,  carry  water  and  provisions  to 

y^B  spot  for  passing  officials.     In  the  discharge  of  these  duties,  the 

r^^bitants  were  often  exposed  to  the  brutality  of  the  Chinese  soldiery. 

^^^ion  was  thus  created ;  but  the  situation  was  made  worse  by  the 

^^s,  ever  secretly  instigating    the  Lau-lans  against  the  Chinese. 

^^ally,  the  Lau-lans  resolved  to  break  off  friendly  relations  with  Wu-ti, 

^^  forthwith  murdered  some  of  his  envoys  whilst  passing  through 
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Lau-lan  territory.  I'his  act  of  treachery  was  reported  to  the  Chinese 
court  by  the  king's  younger  brother,  Hui  Ta-cbi,  who,  having  made  his 
submission  to  the  Ilan  monarch,  was  scheming  to  oust  his  elder  brother 
from  the  throne.  Accordingly,  in  b.c.  77,  the  Chinese  general,  Fu- 
keae-tsu,  was  sent  to  put  the  king  to  death.  Fa-keae-tsu  hastily  selected 
a  few  followers,  and,  having  spread  a  report  that  he  was  going  to  a 
neighbouring  state  on  a  mission  of  friendly  inquiry,  and  had  presents 
with  him  for  the  king,  he  journeyed  to  Lau-lan.  On  Fu-keae-tsn's 
arrival,  the  king,  who  suspected  nothing,  invited  him  to  a  sumptuous 
feast.  Whilst  the  king  was  intoxicated,  Fu  gave  a  signal  to  his 
followers,  and  the  king  was  stabbed  in  the  back.  His  head  was  severed 
from  the  body  and  suspended  over  the  northern  gate  of  the  city.  Hui 
Ta-chi,  as  a  reward  for  his  treachery,  was  set  up  as  king  in  the  place 
of  his  brother,  and  the  kingdom  was  re-established  under  the  new  name 
of  Shen-shen,  for  which  a  brevet  of  investiture  was  prepared.  That 
nothing  might  be  wanting  to  the  prestige  of  the  new  ruler,  one  of  the 
ladies  of  the  imperial  court  was  bestowed  on  him  as  consort,  and  on 
Hui  Ta-chi  leaving  the  Chinese  capital  for  his  kingdom,  he  was  accorded 
a  send-off  marked  with  every  honour.  Thus  was  he  established.  But 
he  did  not  feel  himself  secure  in  his  new  position.  Being  a  Chinese 
protegSy  he  was  looked  upon  with  suspicion  by  the  people  over  whom  he 
bad  been  called  upon  to  rule.  Moreover,  the  late  king  had  left  a  aoii, 
and  Hai  Tu-chi  lived  in  fear  of  assassination  by  him.  Hui  Tu-chi 
therefore  petitioned  the  emperor  to  establish  a  military  colony  in  Lau-lan, 
in  the  city  of  E-tun,  where,  he  said,  the  land  was  **  rich  and  productivs." 
'i'his  was  done,  and  the  emperor  sent  a  cavalry  leader  with  forty 
subordinates  "  to  cultivate  the  fields  at  £-tun  and  soothe  the  people." 
Thus  was  the  rule  of  the  great  Han  monarch  extended  over  the  state 
of  Lau-lan,  or  Sben-shen. 

At  the  epoch  when  these  chronicles  were  written,  which,  pre- 
sumably, was  about  the  time  of  the  birth  of  Christ,  the  kingdom  of 
Shen-shen,  we  are  told,  contained  1570  families,  forming  a  population 
of  14,100,  with  2912  trained  troops. 

On  the  physical  features  of  the  country,  the  Tsien  Han-shn  says 
(translation  by  Mr.  A.  Wylie) — 

"  The  land  is  sandy  and  salt,  and  there  are  few  cultivated  fields. 
The  country  relies  on  the  neighbouring  kingdoms  for  cereals  and  agri- 
cultural products.  The  country  produces  jade,  abundance  of  rushes, 
the  tamaria,  the  Cloecocca  vermicifera,  and  white  grass.  The  people 
remove  their  cattle  for  pasturage  wherever  they  can  find  sufficiency  of 
wafer  and  herbage.  They  have  asses,  horses,  and  camels.  They  can 
fabricate  military  weapons,  the  same  as  the  people  of  Tso-kiang.'' 

So  much,  then,  for  the  information  contained  in  the  Tsien  Han- 
Bhu.  Here  is  what  Fa  Heen  says  regarding  Lau-lan,  which  he  passed 
through  in  the  fifth  century  a.d.  on  his  way  from  China  to  India  to 
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P^'ocnre  the  aacred  books  of  Baddhism.     The   translatiou  is  that  of 
»«-.j.Legge_ 

''After  travelling  for  seventeen  days,  a  distance  we  may  estimate  of 

^^t  1500  li  (from  Tan-hnang),  the  pilgrims  reached  the  kingdom  of 

"W-shoD,  a  conntry  nigged  and  hilly,  with  a  thin  and  barren  soil.   The 

^lolbes  of  the  common  people  are  coarse  and  like  those  woven  in  our 

W  of  Han,  some  wearing  felt,  and  others  serge  or  cloth  of  hair.     The 

ling  professed  oar  law,  and  there  might  be  in  the  kingdom  more  than 

40OO  monks,  who  are  all  students  of  the  hinayana  (small  vehicle  of 

nlvition).     The  common  people  of  this  and  other  kingdoms  in  this 

r^^ion,  as  well  as  the  sramans  (monks),  all  practice  the  rules  of  India, 

only  the  latter  do  eo  more  exactly,  and  the  former  more  loosely.     Here 

ilia  pilgrims  stayed  for  about  a  month,  and  then  proceeded  on  their 

joiimey,  fifteen  days'  walking  to  the  north-west  bringing  them  to  the 

coantiy  of  Wu-e.     In  this  there  were  more  than  4000  monks,  all  students 

of  the  hinayana." 

Hsian-Tsang  (629-645  a.d.)  passed  through  Lau-lan  on  his  return 
from  India,  two  centariea  later  than  Fa-Heen,  but  his  notice  on  this 
conntry  is  extremely  meagre.  We  are  merely  told  that,  after  leaving 
the  walled  but  deserted  town  of  Tche-mo-to-na,  or  Nimo,  "  he  travelled 
lOOO  li  in  a  north-easterly  direction,  and  reached  Na-po-po,  which  is 
the  same  as  Lau-lan.'' 
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By  Dr.  TEMPEST   ANDERSON. 

It  will  be  in  the  remembrance  of  every  one  i)resent  that  in  May,  1002, 
severe  volcanic  eruptions  took  place  in  St.  Vincent  and  Martinique, 
^thof  which  islands  form  part  of  the  chain  of  the  lesser  Antilles  in 
the  West  Indies.  The  Hoyal  Society  appointed  a  committee  to  investi- 
gate the  eruptions,  by  whom  I  had  the  honour  of  being  nominated  along 
^thDr.  J.  S.  Flett,  Petrologist  to  the  Geological  Survey,  to  proceed  to 
the  scene  of  the  eruptions  and  report  to  them.  In  our  report,  read 
oefore  the  Royal  Society  on  November  20,  we  have  already  entered 
folly  into  the  description  and  disonssion  of  the  phenomena  observed ; 
i^will  be  better,  therefore,  in  this  paper  to  content  myself  with  a 
*'^nj€  of  the  chief  points,  with  special  references  to  the  geographical 
^ges  prodnced. 

The  islands  of  the  lesser  Antilles,  from  Saba  on  the  north  to^ 
Grenada  on  the  south,  form  the  summits  of  a  chain  of  mountains  about 
two-thirds    submerged ;   for  while   their    highest    peaks  reach   eleva- 


*  Read  at  the  Royal  Geographical  Society,  January  12,  1903.    Mapp,  p.  348.     The 
<1^8eHptioD8  of  the  plates  will  be  found  at  tho  end  of  the  pnper. 
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tionii  of  l^arely  5000  feet  above  sea-level,  the  depth  of  the  CaribbeaiB. 
H(ia  to  the  wcHt  in  over  10,000  feet.     They  occupy  the  snmmit  of  a  great, 
fold  of  the  Kartirs  crust,  and  are  almost  entirely  volcanic,  the  chieF 
cxcnption  being  Antigua  and  a  small  portion  of  the  eastern  part  of 
i  tiKuloloiipo,  which,  with  Barbados,  appears  to  form  part  of  another  fold 
inoTo  to  the  oast,  which  is  not  volcanic.    Other  volcanoes  oocnr  on  the 
iniiiiiland  to  the  west  of  the  Caribbean  sea,  one  of  whioh  in  Guatemala 
hfis  also  recently  been  in  eruption.     Earthquakes  had  taken  place  in 
the    region    surrounding    the    Caribbean    sea    during    some    months 
jireviouHly,  and  it  has  been  concluded  that  the  readjustments  of  the 
l')art)i's  crust  which  gave  rise  to  these  have  also  been  connected  with 
the  eruptions  in  St.  Vincent  and  Martinique. 

The  island  of  St.  Vincent  is  oval,  the  long  diameter  being  nearly 
north  and  south.  It  is  about  18  miles  long  and  11  miles  wide.  A 
mountain  chain  stretches  along  the  main  axis  of  the  island,  and  reaobes 
to  a  height  varying  from  2000  to  4000  feet,  the  highest  point  being 
just  over  4000.  It  is  entirely  composed  of  volcanic  materials,  the  beds 
dipping  iiway  from  the  central  mass  in  all  directions  towards  the  sea. 
They  consit^t  chiefly  of  tuffs  and- agglomerates — in  fact,  fiegmentaiy 
materials  resembling  those  discharged  from  the  Soufri^re  during  the 
recent  eruptions.  Among  them  are  many  ejected  blocks  of  enormous 
size,  oven  as  much  as  20  or  :t0  feet  in  diameter,  showing  that  eome  of 
the  former  eruptions  must  have  been  explosive  like  the  late  one,  but  on 
H  grander  scale.  Lava-flows  are  coin|>aratively  few,  but  not  entirely 
uWont,  and  dykes  are  rare. 

In  the  southern  part  of  the  island  volcanic  action  has  long  been  ex- 
tinct or  dormant,  and  we  did  not  see  any  remains  of  craters,  all  such  having 
ap|varoutly  lH>en  removed  by  denudation.  Towards  the  northern  part  oi 
tho  island,  however,  is  the  great  mass  of  the  Soufriere  mountain,  in  the 
etummit  of  whioh  i^  a  crater  of  an  almost  circular  form,  about  a  mile  in 
diameter.  This,  which  is  called  the  old  crater,  appears  to  have  been 
tho  chief,  if  not  the  only,  site  of  the  reoent  eruption.  On  the  north- 
oast  of  tho  old  crater,  and  only  separated  from  it  by  a  narrow  ridge,  is 
tho  8i>-<'alUHl  now  crater,  which  was  active  in  1812.  It  is  only  abom 
ouo-thiTvl  of  a  mile  in  diameter,  and  it  is  doubtful  whether  it  took  any 
\>art  in  tho  last  eruption.  To  the  north  of  these  craters,  and  parthr 
oiicircliug  them,  is  an  old  crater-ring,  which  bears  the  same  relation 
to  thorn  as  Somma  does  to  Vesuvius.  The  name  Home  Gam  was 
fovmorly  iipplied  indiscriminately  to  all  this  mountain  range,  bat  now 
ha«  Uxvme  r^trioted  to  a  i>eak  some  distance  to  the  soath  of  the  mais 
oruton  while  the  name  Soufrit  re  appears  to  be  always  given  to  tb* 
Hotivo  vvno. 

To  tho  souili  of  iho  main  crater?,  and  between  them  and  Morae 
\«iinu  a  grv^it  depression  or  system  of  valleys  extends  right  aczoK  th« 
island.   The  iVAStoru  side  of  this  :s  coeupied  by  the  BabakaDry  river 
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it«  tribntarieSf  whioh  drain  into  the  sea  on  the  windward  coast  north  of 
George  Town.     The  western,  which  is  rather  more  extensive,  is  much 
eroJed  into  deep  valleys  and  ravines,  often  with  almost   precipitous 
fiides,  in  which  flow  the  rivers  and  torrents,  which  are  often  dry,  and 
go  by  the  names  of  Wallibu,  Wallibu  Dry  river,  Bozeau,  Mome  Hondo, 
and  LarikaL     The  rooks  of  which  this  part  of  the  mountain  is  com- 
posed are  almost  entirely  ta£b  and  agglomerates  formed  of  fragmentary 
material,  similar  to  that  ejected  from  the  volcanoes  during  the  recent 
enipdon.     We  saw  a  few  beds  of  lava,  but  they  were  chiefly  exposed 
in  the  deeper  parts  of  ravines,  and  were  obviously  of  much  older  date 
tiian  the  more  superficial  portions.     This  great  transverse  valley,  and 
especially  its  western  portion,  the  valley  of  the  Wallibu,  received  the 
greater  part  of  the  products  of  the  eruption,  amongst  which  we  saw  no 
iara,  and  do  not  believe  any  was  erupted.     A  considerable  number  of 
ejected  blocks  *  were  noticed,  but  the  great  bulk  of  the  material  consisted 
of  fine  sand  and  ashes — in  fact,  lava  blown  to  pieces  by  the  sudden  ex- 
pansion of  its  imprisoned  gases.    The  trade-wind  blows  steadily  from  the 
east  or  north-east,  and  a  certain  amount  of  the  finer  particles  would  be 
caught  by  the  wind  and  deposited  in  the  Wallibu  valley.     A  considerable 
amount  was  also  driven  directly  upwards  so  violently  as  to  go  through 
the  whole  thickness  of  the  trade-wind  and  get  caught  by  an  upper 
current  in  the  reverse  direction,  by  which  it  was  carried  to  the  east  as 
far  as  Barbados  and  the  surrounding  sea.     A  certain  quantity  fell  on 
tke  north  slopes  of  the  volcano  beyond  the  Somma  ridge  and  along  the 
east  coast  as  far  as  to  beyond  George  Town,  but  the  greatest  deposit 
which  we  saw,  and  in  comparison  with  which  all  the  others  were  trivial, 
was  in  the  Babaka  and  Wallibu  valleys. 

The  tropical  rains  have  out  deeply  into  the  soft  strata  which  form 
the  cone  of  the  So^&i^e  and  the  slopes  at  its  foot,  and  have  produced  a 
Beries  of  branching  valleys  with  steep  or  almost  precipitous  sides,  and 
separated  by  the  narrowest  of  ridges — in  fact,  often  mere  knife-edges. 
The  whole,  before  the  eruption,  was  clothed  with  the  most  luxuriant 
tropical  vegetation.  Into  this  series  of  valleys  was  discharged  from 
the  Soufri^re  a  black  cloud,  so  heavily  laden  with  incandescent  dast 
that  it  might  most  fitly  be  described  as  an  incandescent  avalanche. 
The  mechanism  of  its  production  is  discussed  below,  but  its  immediate 
geographical  effect  was  to  fill  the  Babaka  and  Wallibu  vallejs  and  some 
^^  their  tributaries  to  a  depth  in  some  places  as  great  as  200  feet.  The 
Motion  of  the  mass  was  sufficient  to  prevent  any  large  amount  of  hot 
^nd  being  deposited  on  the  ridges,  while  the  hollows  received  the 
peater  part,  and  the  whole  was  smoothed  over  by  the  blast,  and  lay 
'^  ^oiling  masses  like  drifted  snow.     Thus  in  the  course  of  a  single 


»         The  nature  of  these  will  form  the  subject  of  a  special  report  to  the  Royal  Society 
^  ***y  collengno,  Dr.  Flett. 
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day,  or  probably  much  less,  tbe  whole  of  Ibe  vegetation  on  this  part 
of  the  mountain  was  utterly  devastated,  and  the  valleys  were  tilled  up 
with  a  deep  new  deposit  of  incandescent  sand.  This  was  the  first  and 
most  obvious  geographical  alteration. 

When  we  arrived  on  the  scene  a  month  later,  secondary  changes 
had  laken  place  to  a  very  marked  extent.    The  wet  season  had  set  in  in 
earnest,  and  as  much  as  5  inches  of  rain  had  been  registered  in  one  period 
of  twenty-four  hours.     Denudation  was  taking  place  on  a  prodigious 
scale.     The  surface  was  everywhere  scored  with  rain-furrows,  which 
joined  together  in  a  sort  of  feather-pattern  into  larger  streams,  which 
had  cut  deep  channels  into  the  soft  material ;  and  these  again  united 
to  form  rivers,  which  in  some  cases  had  re-exoavated  the  old  channels, 
but  in  others  had  cut  new  and  quite  independent  ones.     The  amount 
of  denudation  that  had  been  accomplished  in  this  short  space  of  time 
seemed  incredible  to  one  accustomed  to  the  leisurely  rate  of  change  in 
temperate  climates.     The  Wallibu  had  excavated  a  new  bed  in  the  hot 
ash  nearly  80  feet  deep,  and  had  left  in  places  as  many  as  five  or  six 
terraces  to  mark  successive  stages  of  its  excavation,  and  the  Rabaka 
on  the  east  side  had  cut  a  corresponding  gorge.     Nor  were  the  changes 
yet  complete ;  we  were  fortunate  in  seeing  them  still  in  progress,  and 
obtaining  photographs  of  many  of  the  most  striking  phenomena.    When 
the  weather  was  fine  little  change  was  to  be  seen,  though  the  ash  wis 
still  smoking,  and  hot  enough  in  places  even  on  the  surface  to  bam 
the  bare  feet  of  our  porters.     Most  of  the  river-beds  were  then  also  dry, 
but  a  brisk  shower  of  rain  changed  all  this.     The  water  came  down  the 
rivers  in  torrents  and  undermined  the  steep  banks.    This  started  land- 
slides of  hot  ash,  which  fell  into  the  river,  and  explosions  of  steam  on  an 
enormous  scale  took  place.     Showers  of  hot  mud  were  thrown  up  to 
a  height  of  perhaps  150  feet  like  great  geysirs,  and  gi'eat  clouds  of 
steam,  laden  with  brown  dust,  rose  to  a  height  of  many  hundred  feet, 
and  were  carried  away  to  sea  by  the  trade-winds.     Nor  was  this  all : 
the  fallen  ashes  often  dammed  the  streams,  and  when  the  water  at  last 
overcame  the  obstruction  it  descended  no  longer  as  water,  but  as  a 
gush  of  boiling-hot  mud,  which  made  the  river-bed  temporarily  im- 
passable, and  built  up  alluvial  fans  at  the  mouth  of  the  river.      One 
day  when  we  ascended  the  Soufriere,  we  crossed  dry  river-beds  without 
difficulty  in  the  morning  when  the  weather  was  fine,  but  on  returning 
in  the  afternoon,  heavy  rains  having  fallen  in  the  mean  time,  a  small 
river  was  full  of  boiling  mud,  and  we  were  only  able  to  cross  it  by  the 
aid  of  a   bridge  which  our  men   constructed  of  trees  killed   by  the 
eruption,  and  this  we  saw  carried  away  by  a  great  gush  of  boiling 
mud  soon  after  we  had  got  over. 

The  spots  from  which  these  explosions  had  taken  place,  when 
sufficiently  cooled  to  be  approached  safely,  were  also  interesting.  They 
formed  bowls  or  funnels  from  perhaps  10  feet  to  30  feet  in  diameter, 
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irliicb,  however,  were  eeldom  perfeot,  as  one  side  bad  generally  been 
remoTed  by  the  stream  aa  it  cut  its  way  deeper,  and  left  the  remains 
of  the  bowl  standing  as  a  depression  in  its  bank.  Surrounding  the  bowl 
was  a  tow  cone  of  dehrlg,  consisting  of  the  stones  and  larger  fragments 
which  bad  been  thrown  up  and  fallen  down  around  it,  while  the  lighter 
aand  waa  carried  away  by  the  wind.  These  new  valleys,  with  their 
details — the  terraces  and  eteam-bnwla  and  the  associated  fans  and 
deltas — constitute  another  geographical  change. 

The  shore  deponits  deserve  a  separate  mention.  On  the  windward 
coast  especially,  the  amount  of  sand  brought  down  by  the  streams 
bad  been  eo  great  that  for  2  or  3  miles  a  new  beach  had  been  formed 
■fcy  the  mud  carried  along  the  coast  by  the  waves,  where  formerly 
the  sea  reached  the  foot  of  the  cliffs ;  but  this  will  no  doubt  eventually 
In  washed  away  again. 

We  looked  carefully  for  signs  of  general  upheaval  or  depression  of 
knd,  but  without  finding  any.  The  rise  and  fall  of  the  tide  amounts 
to  only  about  2  feet,  and  the  sea  has  made  very  de6nite  marks  along 
the  face  of  the  cliffs  where  they  happen  to  be  composed  of  lava  or  hard 
tuff.  We  were  satisfied  that  no  alteration  of  level  more  than  a  few 
inches  could  have  taken  place,  and  our  boatmen,  who  knew  the  place 
well,  were  of  the  same  opinion.  There  was,  however,  one  very  re- 
markable instance  of  a  local  subsidence  which  deserves  notice. 

At  the  mouth  of  the  Wallibu  valley,  on  the  leeward  side,  extending 
from  Hichmond  village  on  the  south  to  Morne  Itonde  on  the  north,  a 
distance  of  above  a  mile,  there  was  formerly  a  low  foreshore,  along 
which  ran  the  main  road.  It  was  described  to  us  as  having  been 
covered  with  palm  trees  and  luxuriant  tropical  growth,  and  studded 
wilh  numerous  picturesque  villages,  which  nestled  in  bcautiftil  little 
bays.  Similar  places  still  exist  jost  outside  the  devastated  area  at 
Chateau  Belair,  Rose  Bank,  Barruali,  and  Layn.'  liehind  the  foreshore 
tlie  land  rose  in  steep  bluffs  composed  of  fragmentary  volcanic  deposits 
like  the  rest  of  the  Wallibu  district.  On  the  day  of  the  great 
eruption  the  whole  of  this  foreshore  subsided  into  deep  water,  and  as 
sohmarine  slopes  here  are  very  steep,  it  is  probable  that  the  earth- 
i|nake8  connected  with  the  eruption  set  up  landslides,  with  the  above 
renulta.  It  is  possible  that  there  may  have  previously  been  a  fault 
»loDg  the  line  of  the  foot  of  the  bluff,  which  determined  the  actual  slip. 
Hid  if  this  be  so  it  might  account  for  hot  water  rising  here,  which 
gave  the  name  of  Hot- waters  to  one  spot;  bnt,  whatever  be  the  exact 
ause,  this  subsidence  is  a  geographical  change  worth  mention. 

The  nest  geographical  change  noted  was  that  the  crater  has  been 
■omewbat  enlarged,  especially  at  its  southern  lip,  but  not  to  any  con- 
Rpicuous  extent;  it  has  lost  its  clothing  of  vegetation,  bnt  this  will 


■  Tlie  lout  beyond  the  inn|>. 
Ho.  in.— MAHcn,  1903.J 
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Boon  be  renewed,  and  its  ooatalned  lake  has  been  diecbarged,  bnt  it  is 
already  beginning  to  fill  again.  Any  one  who  knew  it  before  and 
visited  it  now  would  notice  a  considerable  cLange,  bnt,  if  he  deferred 
his  visit  for  a  few  years,  would  probably  see  no  marked  difference. 

Another  cnrioiia  little  secondary  resolt  deserves  notice.  Water  will 
bold  more  mud  in  siiBpension  when  it  is  flowing  down  a  steep  slope. 
The  water  in  the  steeper  upper  parts  of  the  valleys  was  charged  with 
mud  to  the  utmost,  but  where  it  descended  on  to  more  gentle  slopes,  and 
consequently  moved  more  slowly,  it  could  not  carry  so  much,  and 
deposited  part,  especially  where  it  moved  slowly  at  the  side  of  the 
stream.  We  saw  two  places  where  dams  bad  thus  been  formed  across 
the  mouths  of  small  lateral  valleys,  and  small  lakes  or  large  ponds  bad 
been  produced.  As  the  dams  were  only  soft  mud,  these  may  only  be 
temporary ;  but  I  have  seen  a  permanent  lake  of  several  acres  formed  in 
this  way  in  Iceland,  by  a  bank  of  shingle  brought  down  by  a  rapid 
glacial  river.  Dr.  Flett  thinks,  and  I  agree  that  the  explanation  is 
feasible,  that  these  lateral  dams  are  the  remains  of  the  avalanohe  which 
filled  the  valley  during  the  eruption,  and  that  the  oentre  part  only  hits 
wince  been  washed  away. 

A  watercourse  formerly  existed  which  supplied  all  the  plantations  in 
the  Carib  country  on  tbe  cast  or  windward  slope  of  the  mountain  with 
water  taken  from  tbe  Habaka  river  high  up.  The  river  has  now 
changed  its  ooui^e,  and  no  water  enters  tbe  conduit,  wbicb,  moreover, 
in  plaoee  is  blocked  up  with  ashes.  This,  however,  can  doubtless  be 
remedied,  but,  as  far  as  it  goes,  is  a  geographioal  change.  The  planta- 
tion buildings  were  not  of  sufficient  size  for  their  destruction  to  bo  of 
geographical  importance,  and  the  black  population  will,  according  to  all 
previous  experience,  return  after  tbe  ceesation  of  the  eruptions. 

On  tbe  whole,  the  permanent  geographical  obangcs  in  St.  Vincent 
are  comparatively  small.  It  remains  to  discuss  the  mechanism  of  the 
eruption;  hut  this  will  be  better  considered  along  with  that  of  Mont 
Pelce. 

Turning  now  to  the  consideration  of  Martinique,  I  may  remark 
that  our  instructions  were  to  proceed  first  to  St.  Vincent  and  devote 
our  chief  attention  to  that  island.  This  we  did,  but  later  on  we  went 
also  to  Martinique,  for  the  purpose  of  making  such  an  examination  as 
would  enable  us  to  compare  the  phenomena  of  the  two  volcanoes. 

There  is  remarkable  similarity  between  the  islands  of  St.  Vincent 
and  Martinique.  Both  are  roughly  oval  in  form,  with  lie  long  asis 
almost  north  and  south.  ■  The  north-west  portion  of  eaob  is  occupied  by 
a  volcano,  the  Soufriore  and  Mont  Feloe,  more  strictly  called  Montague 
Peh^e,  which  have  many  points  in  common.  Both  volcanoes  show  a 
single  or  practically  single  vent,  a  remarkable  absence  of  parasitic 
oones,  and  a  scarcity  of  dykes.  In  both  a  transverse  valley  exists  to 
the  south  of  the  volcanoes,  and  the  main  discharge  of  ejeota  durin<' 
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the  reoent  eruptions,  which  have  often  been  nearly  synchronous,  has 
been  into  this  depression,  and  especially  into  its  westerly  portion.  In 
both  islands  the  reoent  eruptions  have  been  characterized  by  paroxys- 
mal discharges  of  incandescent  ashes,  with  comparatively  few  larger 
fragments  and  a  complete  absence  of  lava. 

There  are,  however,  a  few  points  of  difference.  The  eruptions 
of  St.  Vincent  have  been  altogether  on  a  much  larger  scale  than 
those  in  Martinique.  The  area  devastated  was  considerably  larger,  the 
amount  of  ashes  ejected  probably  ten  times  as  great,  and  if  the  loss  of 
Ufe  was  not  so  large,  this  is  accounted  for  by  the  absence  of  a  populous 
oitj  at  the  foot  of  the  mountain.  If  such  a  city  had  existed  at  the 
month  of  the  Wallibu  river  in  St.  Yinoent  in  the  position  conesponding 
with  that  of  St.  Pierre,  there  can  be  no  doubt  that  it  would  have  been  as 
completely  destroyed  as  that  unfortunate  city.  While  both  volcanoes 
show  practically  a  single  vent,  this  is  much  more  marked  in  the  case 
of  St.  Vincent,  where  excepting  the  new  crater,  which  is  really 
part  of  the  old  or  main  one,  there  is  not  a  single  parasitic  cone.  We 
saw  no  famaroles,  no  hot  springs,  nor  any  trace  of  radial  cracks  and 
fissures. 

On  Mont  Pel6e,  it  is  true,  the  main  activity  is  confined  to  a  restricted 

area  about  the  summit  of  the  mountain,  and  the  top  of   the  great 

fissure  which  extends  or  extended  from  this  down  in  the  direction  of 

the  Riviere  Blanche ;  and  there  are  no  parasitic  cones  comparable,  for 

instance,  to  those  which  are  so  numerous  on  Etna;  but  there  are  many 

famaroles,  which  Prof.  Lacroix  and  his  colleagues  speak  of  as  emitting 

gases  hot  enough  to  melt  lead,  though  not  copper  wire.    A  telegraph  cable 

lias  been  three  times  broken  at  about  the  same  place,  and  the  broken 

ends  on  one  occasion,  at  any  rate,  showed  marks  of  fusion  of  the 

insulating  medium.      There  are   also  several  hot  springs.     Judging 

from  these  and  other  indications,  it  is  most  probable  that  radial  cracks 

entered  deeply  through  the  substance  of  the  mountain,  and  penetrated 

even  the  submarine  portion  of  its  cone. 

Flows  of  mud  have  also  played  a  much  more  conspicuous  part  on 

Mont  Pelee  than  in  St.  Vincent.     Quite  early  in  the  eruption  a  great 

flow  of  this  kind  came  down  the  Kivi^re  Blanche  and  overwhelmed  the 

^sine  Guerin,  which  stood  near  its  mouth,  so  that  now  nothing  remains 

^ifiil'le  but  the  upper  part  of  the  chimney  stack.    It  is  probable  that  some 

^*  least  of  these  mud-flows  may  have  been  due  to  the  discharge  of  the 

^^all  crater  lake  which  existed  before  the  eruption,  or  to  heavy  rains, 

*^o  ^ater  in  either  case  behaving  in  a  manner  comparable  to  what  wo 

^^  in  the  Wallibu ;  but,  at  any  rate,  they  occupy  a  more  prominent 

^^^t    in  the   descriptions   of    these   eruptions    than    in    those  of    the 

^^fVriere. 

^ot  only  has  the  amount  of  erupted  material  been  much  less,  but  its 
^^^^ibution  has  been  much  more  local  than  in  St.  Vincent,  and  this  is 

T  2 
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aooounted  for  by  the  great  fiBsnre  at  the  top  of  the  valley  of  the  Eivicre 
Blanche,  which  oommnnioated  with  the  main  pipe  of  the  volcano,  and 
out  of  which  the  eruptions  took  place.  This  fissure,  which  was  mentioned 
as  existing  in  the  eruption  of  1851,  pointed  almost  directly  towards  St. 
Pierre,  and  as  the  erupted  material  flowed  out  almost  like  a  fluid,  it  was 
directed  straight  down  on  the  doomed  city.  The  lowest  portion  of  the 
lip  of  the  crater  of  the  Soufri^re  was  much  broader  and  more  even,  so 
the  incandescent  avalanche  which  descended  from  it  was  spread  much 
more  widely. 

The  latest  accounts  from  Prof.  Laoroix  indicate  that  the  recent  small 
eruptions  of  Mont  Pel6e  have  filled  up  the  highest  parts  of  the  fissure 
and  formed  a  cone,  which  covers  up  most  of  the  former  crater.  In  any 
further  eruption,  therefore,  the  avalanche  of  incandescent  sand  will  not 
be  confined  to  the  district  of  the  Eivicre  Blanche,  but  may  descend  on 
any  side  of  the  mountain. 

Coming  now  to  more  strictly  geographical  details,  it  is  wonderful 
how  small  have  been  the  changes  produced,  smaller  than  even  those 
in  St.  Yincent. 

The  north  end  of  St.  Pierre  is  completely  buried  in  dust  or  levelled 
with  the  ground,  so  that  nothing  remains  visible  of  the  ruins  of  the 
houses  except  in  certain  protected  situations,  and  the  plateau  rising 
to  the  north  of  the  town  towards  the  foot  of  the  mountain  is  also 
covered.  It  is  difficult  to  state  the  exact  depth,  but  it  is  certainly 
inconsiderable  in  comparison  with  the  200  feet  in  the  Eabaka,  or  even 
the  80  feet  in  the  Wallibu.  Further  to  the  south,  in  the  centre  of  the 
city  of  St.  Pierre,  the  amount  of  ashes  was  much  less ;  a  great  deal  has 
been  already  washed  away,  but  I  doubt  if  it  ever  was  more  than  2  or  3 
feet  thick  on  an  average,  and  on  Mome  d'Orange,  at  the  south  end,  it 
was  quite  insignificant — only  a  few  inches.  The  destruction  of  St. 
Pierre  itself  by  the  incandescent  avalanche,  and  the  hot  blast  and 
attendant  conflagration,  is  an  event  of  intense  human  interest  as  being 
attended  by  the  sudden  death  of  over  30,000  persons,  but  from  the 
point  of  view  of  the  physical  geographer  can  hardly  be  called  con- 
siderable, neither  can  the  carrying  away  of  a  few  small  bridges,  nor  the 
formation  of  a  small  mud  delta  at  the  mouth  of  the  Eivicre  Blanche. 

It  remains  now  to  discuss  the  nature  of  these  peculiar  eruptions. 
They  belong  to  a  type  which  have  hitherto  been  imperfectly,  if  at  all, 
described,  and  we  were  fortunate  enough  to  witness  at  a  distance,  at 
least  as  close  as  was  safe,  one  of  the  characteristic  eruptions  of  Mont 
Pelee,  and  thereby  to  confirm  the  views  which  we  had  previously  formed 
by  observation  of  the  effects  of  those  of  the  Soufri^re. 

On  arrival  at  Fort  de  France  we  found  that  the  devastated  area  to 
the  north  of  the  island  was  still  almost  entirely  unoccupied.  The 
greater  part  of  the  inhal>itants  of  St.  Pierre  and  the  neighbourhood  had 
been  killed  by  the  eruption,  and  the  few  survivors  were  only  returning 
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by  Blow  degrees.     It  was  therefore  impraotioable  to  make  our  base  of 
operations  on  land  near  the  scene  of  eniption.     Fort  de  Franoe  was  too 
far  away  to  be  available,  except  at  a  roinous  expenditure  of  time  and 
money  in  going  to  and  firo.    It  was  therefore  determined  to  engage 
a  sloop,  provision  it,  and  live  on  board,  moving  by  day  to  any  point 
where  landing  was  desirable,  and  retiring  at  night  to  some    safe 
mchorage  within  reasonable  distance.    We  devoted  our  first  day  to  an 
examination  of  the  ruins  of  St  Pierre,  and  in  the  evening  we  moved 
ikont  2  miles  south  along  the  coast  and  spent  the  night  at  anchor  off 
Oarbet,  jost  at  the  limit  of  the  area  of  devastation,  at  a  spot  command- 
ing a  foil  view  of  the  mountain.     Next  morning  wo  returned  to  St. 
i^erre,  and  moored  the  sloop  to  one  of  the  buoys  at  the  north  end  of  the 
town.    Dr.  Flett  landed  and  further  examined  the  ruins,  while  I  re- 
mained on  board  and  took  photographs  of  the  magnificent  cauliflower 
Diaoes  of  dust  and  steam  which  were  frequently  ejected  from  the  great 
triangular  fissure  above  mentioned.     Later  in  the  afternoon  we  sailed 
farther  north  along  the  coast,  still  taking  photographs  of  Mont  Pel6e, 
wUch  was  clearer  that  day  than  we  ever  saw  it  before  or  after,  and 
showed  to  great  perfection  the  deeply  eroded  valleys  with  which  its 
slopes  are  scored.     They  much  resemble  those  in  corresponding  position 
on  the  slopes  of  the  Soufri^re  in  St.  Vincent,  and  appear  to  be  formed 
in  the  same  way  in  strata  of  similar  com|)osition,  viz.  fragmentary  ejecta 
from  the  volcano  which  had  consolidated  to  form  soft  tuffs,  and  had 
Bubeequently  been  eroded  into  their  present  forms  by  ordinary  atmo- 
spheric agencies. 

I  have  ventured  thus  to  write  in  narrative  form  as  leading  up  to 
the  occurrences  of  that  memorable  evening.  We  returned  and  sailed 
slowly  south  past  the  base  of  the  volcano,  witnessing  and  photographing 
many  small  explosions  and  their  cauliflower  clouds  of  dust,  and  thus 
twice  crossing  the  track  of  the  eruption  which  took  place  later.  We 
wchored  as  before  oflf  Carbet,  and  ^watched  the  sun  set  behind  the 
clouda  of  ashes  ejected  by  the  volcano.  When  approaching  the  horizon 
•^d  thus  viewed,  the  sun  appeared  a  sickly  yellowish-green,  and  so 
pale  that  it  could  be  looked  at  with  the  naked  eye  without  discomfort, 
•^ter  on,  after  sunset,  the  gorgeous  after-glow  appeared,  and  the  thin 
<^lond8  in  the  western  sky  were  lit  up  with  most  brilliant  red,  beginning 
Perhaps  30°  or  40''  from  the  horizon,  while  the  part  below  still  remained 
Mowish-green.  Later  still,  as  the  sun  sank  further  below  the  horizon, 
^®  yellowish-green  area  sank  also,  and  only  the  reds  remained,  till 
*%  too  sank  out  of  sight,  and  gave  place  to  the  light  of  a  brilliant 
"^'^days-old  moon.  We  had  sat  on  deck  absorbed  in  watching  this 
•^Perb  spectacle,  and  were  just  going  to  begin  supper,  when  one  of  us, 
booking  towards  Pel6e,  said, "  That  cloud  is  different  to  the  others.  It's 
l^te  black,  and  I'm  sure  it's  coming  this  way."  A  few  moments'  ex- 
^ounation  confirmed  this,  and,  the  captain's  attention  being  called  to  it 
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wc  aU,  tmasongers  and  crew,  heaved  up  the  aaabor  aa  quickly  a«  poBHible, 
and  set  all  sail.  The  black  cloud  had  meanwhile  rolled  down  the  Kido 
of  tho  mountain  on  to  the  sea,  and  came  quickly  toward§  ub.  We 
had  not  moved  a  moment  too  soon.  The  npper  slopes  of  the  muiiu- 
liiin  cleared  somewhat,  and  some  big  red-hot  stones  were  thrown  out ; 
then  I  saw  the  triangular  crack  become  red,  and  out  of  it  poured  a 
surging  mass  of  incandeaoent  material,  reminding  me  of  nothing  bo  much 
88  a  big  snow-avalanche  in  the  Alps,  but  at  a  vastly  difleront  tempera- 
lure.  It  waa  perfectly  well  defined,  did  not  at  all  tend  to  rise  like 
the  jirevioufl  caolitlowere,  but  llowed  rapidly  down  the  valley  in  the  side 
of  the  mountain  which  had  clearly  been  the  track  of  previous  oruptiona, 
till  in  certainly  less  than  two  minutes  it  reached  the  Boa,  and  waa  there 
lost  to  view  behind  the  remains  of  the  first  black  cloud,  with  which  it 
api>eared  to  coalesce.  There  and  on  the  slopes  of  the  mountain  were 
doubtless  deposited  the  greater  part  of  the  incandescent  ash,  while  the 
Bteam  and  gases,  with  a  certain  portion  of  still  entangled  stooea  and 
aah,  came  forward  in  our  direetioa  aa  a  black  cloud,  but  with  much 
greater  rapidity  than  before.  The  sailors  wore  now  alarmed,  nay, 
panic-stricken,  got  out  the  oars  and  pulled  for  their  lives.  Meanwhile 
the  cloud  came  nearer  and  nearer;  it  was  well  defined,  black,  and 
opaque,  formed  of  surging  masses  of  the  cauHGower  type,  each  lobe 
rolling  forward,  but  not  all  with  one  uniform  rotation;  bright  scintil- 
lations ap])eared,  some  in  the  cloud  itself,  and  some  like  little  flashes  of 
light  vertically  between  the  cluud  and  the  sea  on  which  it  rested. 
These  were  clearly  the  phenomena  desoribed  by  the  survivors  in  the 
St.  Vincent  eruption  as  "fire  on  the  sea,"  occurring  in  the  black  cloud 
which  overwhelmed  the  windward  side  of  that  island.  We  examined 
them  carefully,  and  are  quite  clear  that  they  were  eiectrio  discharges. 
The  sointillationa  in  the  body  of  the  cloud  became  less  numerous  and 
more  defined,  and  gradually  took  Iho  form  of  vivid  flashes  of  forked 
lightning  darting  from  one  part  of  the  cloud  to  another.  The  cloud 
rapidly  gained  on  ns.  A\'hen  it  had  got  within  perhaps  half  a  mile  or 
a  mile— for  it  is  difficult  to  estimate  distances  at  sea  and  in  a  bad  light 
— we  could  see  small  material  falling  out  of  it  in  sheets  and  festoons  into 
the  sea,  while  the  onward  motion  teemed  to  be  chiefly  confined  to  the 
upper  part,  which  then  came  over  our  beads  and  spread  out  in  advance 
and  around  us,  but  left  a  layer  of  clear  air  in  our  immediate  neighbour- 
hood.    It  was  ablaze  all  the  time  with  electric  discharges. 

As  soon  as  it  got  overhead  stones  ijegan  to  fall  on  deck,  some  aa  big 
as  a  walnut,  and  we  were  relieved  lo  find  that  they  had  parted  wiih 
their  heat  and  wore  quite  cold.  Then  came  small  ashes  and  some  little 
rain.  Eventually  we  gained  the  harbour  of  Fort  de  France  unhurt,  and 
the  proposed  ascent  of  Mont  Pelue  next  day,  for  which  men  had  already 
been  engaged,  waa  abandoned.  The  cloud  was  also  noticed  at  Fort  de 
France.     It  was  described  as  like  those  in  the  previous  eruptions,  but 
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two  nnbiassed  observers,  who  had  seen  it  and  that  of  May,  declared  this 
was  the  larger  of  the  two. 

Our  limited  time  was  now  coming  to  an  end,  but  on  leaving  for 
Dominica  two  days  later  we  were  able,  from  the  deck  of  a  steamer,  to 
make  some  examination  of  the  slopes  of  the  mountain  down  which  we 
had  seen  the  incandescent  avalanche  descend.  The  whole  district  from 
just  beyond  St.  Pierre  to  near  Pr^cheur,  a  distance  of  about  4  miles, 
was  oovered  with  a  deposit  of  light  grey  ash  of  varying  thickness, 
perhaps  averaging  a  few  inches,  but  evidently  much  deeper  in  the 
valleys  of  the  Rividre  Blanche  and  Bivi^re  Seche,  which  descend  from  the 
mountain  about  2  miles  beyond  St.  Pierre,  and  drain  the  slopes  below 
the  large  fissure  out  of  which  we  saw  the  eruption  descend.  The  water 
of  these  rivers  was  boiling  as  it  fell  into  the  sea — in  fact,  it  was  repro- 
ducing on  a  small  scale  the  phenomena  of  boiling  mud  which  are 
described  above  in  the  cases  of  the  Wallibu  and  Eabaka  rivers  in  St. 
Vincent,  though  how  far  up  the  mountain  these  Wallibu  effects  extend, 
and  where  they  give  place  to  true  volcanic  discharges,  it  is  difficult  to 
describe  as  yet;  we  must  wait  further  observations  by  M.  Lacroix  and 
his  colleagues. 

Heturning  now  to  the  mechanism  of  the  hot  blast  and  the  source  of 
the  power  which  propelled  it,  both  my  colleague  and  I  are  convinced 
of  the  inadequacy  of  previous  explanations,  such  as  electricity,  vortices, 
or  explosions  in  passages  pointing  laterally  and  downwards,  or  explo- 
sions confined  and  directed  down  by  the  weight  of  the  air  above.    Such 
passages  into  the  mountain,  which,  to  be  effective,  would  require  to  be 
caverns  closed  above,  and  not  mere  open  ravines,  do  not  exist  in  the 
case  of  the  Soufricre,  and  we  are  not  aware  that  they  have  been  ob- 
nerved  in  Mont  Pelce ;  and  as  to  the  weight  of  the  air,  this  did  not 
prevent  the  explosions  in  the  pipe  of  the  Soufricre  from  projecting 
sand  and  ashes  right  through  the  whole  thickness  of  the  trade-winds 
till  they  were  caught  by  the  anti-trade  current  above  and  carried  to 
Barhados.    Moreover,  the  black  cloud,  as  we  saw  it  emerge  from  Mont 
^elee,  seemed  to  balance  itself  at  the  top  of  the  mountain,  start  slowly 
to  descend,  and  gather  speed  in  its  course,  and  the  second  incandescent 
discharge  followed  the  same  rule.     We  believe  that  the  motive  power 
for  the  descent  was  gravity,  as  in  the  case  of  any  ordinary  avalanche. 

The  accepted  mechanism  of  a  volcanic  eruption  is  that  a  molten 

°^^gixia  rises  in  the  volcano  chimney.     It  consists  of  fusible  silicates 

^^^  other  more  or  less  refractory  minerals,  sometimes  already  partly 

c^stallized,  and  the  whole  highly  charged  with  water  and  gases,  which 

^^^  kept  absorbed  in  the  liquid,  partly  by  the  immense  pressure  to 

^hich  they  are  subjected.     When  the  mass  rises  nearer  the  surface  and 

/^^  pressure  is  diminished,  the  water  and  gases  expand  into  vapour  and 

^'^'  a  certain  portion  of  the  more  or  less  solidified  materials  to  powder, 

^>   Bhort  of  this,  form  pumice  stone,  which  is  really  solidified   froth. 
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and  they  are  violently  discharged  from  the  crater.  When  the  greater 
part  of  the  Bteam  and  gasea  haa  been  discharged,  the  lava,  still  rising, 
finds  a  vent  either  uver  the  lip  of  the  crater,  or  often  through  a  lateral 
fisBiire,  and  flows  qnietly  down  the  side  of  the  mountain. 

It  ia  quite  reooguized  that  these  phenomena  may  ocour  in  TanoQH 
relative  proportions.  The  esploaive  phase  may  predominate,  in  which 
cose  only  sand,  pnmice,  and  fragmentary  material  are  disobarged,  with 
perhaps  ejected  blocks  torn  from  the  sideB  of  the  chimney,  and  in  this 
case  an  ordinary  ash  or  cinder  cone  is  built  up.  On  the  other  hand,  the 
magma  may  contain  little  vapour,  and  the  lava  may  be  discharged 
quietly  and  spread  out  widely  as  a  sheet  over  the  surrounding  country. 
The  Snake  river  baBiilts  in  Western  North  America  are  of  this  class, 
and  though  fhey  cover  an  area  larger  than  England  and  France  com- 
bined, no  eruptive  cones  or  craters  have  been  found  on  them,  and  it  is 
supposed  that  none  ever  existed,  but  that  the  lava  welled  out  quietly 
through  fisBures.  Such  fissures  I  have  seen  in  Iceland,  studded  with 
a  row  of  quite  small  craters  only.  We  believe  that  in  these  Pelean 
eruptions  no  intermediate  phase  occurs.  The  lava  which  rises  in  the 
chimney  is  charged  with  steam  and  gases,  which  explode  as  usual,  but 
some  of  the  explosions  huppen  to  have  only  just  sufGcient  force  to  blow 
the  mass  to  atoms  and  lift  the  greater  part  of  it  over  the  lip  of  the 
crater  without  distributing  the  whole  widely  in  the  air.  The  mistnre 
of  aglid  particles  and  incandescent  gas  behaves  like  a  heavy  liquid,  and 
before  these  particles  have  time  to  subside  the  whole  rolls  down  the 
side  of  the  mountain  under  the  inflnence  of  gravity,  and  consequently 
gathers  spood  and  momentum  as  it  goes.  The  heavy  solid  particles  are 
gradually  deposited,  and  the  remaLning  steam  and  gases,  thns  relieved 
of  their  burden,  are  free  to  ascond,  aa  was  the  case  with  the  black  cloud 
which  rose  over  oor  heads  on  July  9, 

We  had  concluded,  from  our  examination  of  the  Soufri^re,  that  some- 
thing of  this  sort  most  occur,  but  the  explanation  was  obvious  when  we 
saw  the  eruption  of  Mont  Pelue.  Dr.  Flett  remembers  my  saying  while 
the  eruption  continued,  "  That's  an  avalanche,"  and  among  my  notes 
made  while  in  the  Indies  are  the  following  :  "  The  cloud  of  incandfiBoent 
material,  aa  we  saw  it  welling  out  of  the  great  fissure,  reminded  us  of 
nothing  so  much  as  a  snow-avalattche  as  seen  in  the  Alps.  It  rolled 
rapidly  from  the  mountain-side  in  well-defined  billows,  giving  the 
impression  of  a  vast  volume  of  sejiarate  small  particles  mixed  with  a 
certain  quantity  of  air  or  vapour,  and,  as  in  the  case  of  Alpine  avalanches, 
entangling  more  air  in  its  progress,  and  setting  op  a  blast  sufficient  to 
overturn  large  objects  in  its  coarse." 

This  efi'ect  of  avalanches  in  compressing  the  air  before  them  and 
setting  up  a  powerful  blast,  the  effects  of  which  extend  beyond  the 
area  covered  by  the  fallen  material,  has  long  been  recognized.  Flate 
13  shows  a  group  of  large  trees  overthrown  by  the  blast  of  the  great 
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avalanche  from  the  Al tela  on  the  Gemmi  pass  in  1895;  all  lay  pros- 
trate in  directions  radiating  away  from  the  place  where  the  avalanche 
came  down 

The  only  difficulty  which  we  felt  as  to  the  sufficiency  of  the  above 

explanation  was  the  fact  that  these  discharges  descended  slopes  of  10 

and  12**,  which  are  less  than  the  angle  of  repose  for  such  material — for 

instance,  not  so  steep  as  the  side  of  an  ordinary  railway  embankment ; 

bat  we  thought  that  the  entangled  gases  and  steam  might  be  sufficient 

to  account  for  the  extra  mobility  of  the  mass.     When  we  brought  this 

explanation  before  the  Eoyal  Society,  it  was  accepted  as  satisfactory  by  the 

likysicists  present.     Prof.  Sylvanus  Thompson,  f.r.s.,  mentioned  as  con- 

irmatory  his  having  noticed  that  small  particles  of  silica,  when  heated  to 

redness,  move  about  the  crucible  like  a  liquid ;  and  Dr.  Edward  Divers, 

F.IJS., in  a  letter  to  Nature*  not  only  confirms  this  statement,  but  points 

oat  that  the  liquid-like  behaviour  of  powders  at  a  red  heat  is  most 

marked  in  cases  where  gases  or  vapours  are  being  given  off  in  minute 

quantities  by  the  incandescent  particles,  which  are  thus  kept  surrounded 

each  by  a  thin  envelope  of  mobile  gas,  and  this  exactly  meets  the  case 

of  the  volcanic  particles  in  question. 


DESCRIPTION    OF    DR.    TEMPEST    ANDERSON'S    PLATKS. 
These  plates  are  aU  from  photographs  taken  by  Dr,  Tempest  Anderson. 

PLATE  I. 

Tropical  Vegetation.    Chateau  Belair,  St.  Vincent. 

This  view,  taken  about  2  miles  beyond  the  southern  boundary  of  the  devastated 
trea,  shows  the  luxuriant  character  of  the  tropical  vegetation  which  formerly  covered 
the  whole  district.  The  hut  is  of  the  usual  type  occupied  by  negroes,  the  descendants 
ii  liberatcid  slaves.  It  consists  of  wooden  uprights,  walls  of  wattles,  now  generally 
g^ifing  place  to  boards,  and  a  "  trash  *'  roof. 

PLATE  II. 
The  Wallibu  District  from  the  Sea. 

In  the  distance  is  Mome  Garn ;  in  the  middle  distance  the  hot  sand  deposited  by 
the  eruption.  The  rolling,  rounded  character  of  the  surface  is  shown,  also  the  furrows 
and  gullies  already  cut  by  the  rain.  The  foreshore  which  formerly  existed  here  has 
sunk  into  deep  water,  and  the  waves  are  cutting  into  the  bluffs  behind,  and  have  ex- 
posed a  section  of  the  new  ash  resting  on  the  old  beds  of  fragmentary  volcanic  material. 
A  new  beach  is  in  process  of  formation. 

PLATE  III. 

In  the  Wallibu  Valley. 

In  the  distance  are  the  slopes  of  Mome  Garu,  with  trees  killed  by  the  eruption ;  in 
the  foreground  terraces  of  hot  sand,  marking  the  level  to  which  the  valley  was  originally 
filled,  and  some  of  the  successive  stages  of  its  re-excavation.  The  hot  sand  is  still 
steaming  wherever  water  comes  in  contact  with  it. 


*  Nature^  December  11, 1902,  p.  126. 
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PLATE  IV. 

Steam  and  Ash  Explosions,  Wallibu. 

This  photograph  was  taken  from  above  Chateau  Belair,  a  distance  of  about  2  miles 
across  the  bay.  In  the  foreground  are  the  two  ridges  which  saved  the  village  during 
the  eruption.  Beyond  them  are  seen  the  great  clouds  of  steam  and  ash  or  sand,  which 
were  only  visible  after  rain.  The  Soufri^re  mountain  would  be  visible  were  it  not  con- 
cealed by  the  clouds. 

PLATE  V. 

Rozeau  Dry  River  flowing  with  Boiling  Mud. 

In  tho  background  are  beds  of  new  hot  sand  only  a  few  feet  thick,  and  already 
much  washed  into  furrows  by  the  rain,  which  is  even  cutting  into  the  old  banks.  In 
tho  foreground,  extending  to  just  below  the  bridge,  is  a  gush  of  hot  mud  as  described 
on  p.  2G8. 

PLATE  VI. 

The  Mouth  of  the  Wallibu  from  the  Sea. 

Morne  Guru  is  seen  in  tho  distance,  and  in  the  foreground  the  new  alluvial  fau  of 
sand  brought  down  by  the  river ;  in  the  middle  distance  is  a  small  steam  explosion. 

PLATE  VII. 
The  Site  of  the  Wallibu  Subsidence. 

The  low  cliffs  iu  the  middle  distance  consist  of  old  tuffs  with  a  capping  of  several 
feet  of  fresh  sand,  tho  product  of  this  eruption.  On  the  top  are  seen  the  ruins  of  the 
Wallibu  factory,  and  at  the  foot  was  formerly  a  foreshore,  perhaps  200  yards  wide, 
on  which  were  the  high-road  and  a  number  of  negro  huts  standing  among  luxuriant 
vegetation.  The  whole  subsided  on  the  day  of  the  eruption.  The  new  beach  in  the 
foreground  has  been  formed  since  that  time  (in  about  a  month)  of  material  washed 
from  the  cliffs  and  brought  down  by  the  rivers.  The  Soufri^re  is  seen  in  the  extreme 
distance  to  the  left. 

PLATE  VIII. 

A  Beach  outside  the  Devastated  Area. 

This  is  introduced  for  the  purpose  of  comparison,  to  show  the  sort  of  place  that 
existed  before  the  eruption  on  the  site  of  the  last  photograph. 

PLATE  IX. 
Ridges  on  the  Soufriere. 

This  plate  shows  the  ridges  of  tuff  on  the  lower  slopes  of  the  mountain  on  the 
wiudward  side  abovo  Lot  14.  Those  on  the  leeward  side  are  similar.  Higher  up  the 
slopes  become  steeper,  the  ridges  narrower,  and  the  g^lies  between  them  deeper. 
The  whole  was  formerly  covered  with  luxuriant  vegetation,  of  which  a  few  charred 
remnants  are  seen.  In  the  distance  are  the  hills  above  George  Town,  and  in  front  of 
them  the  Kabaka  Dry  River,  with  one  of  its  branches  in  the  foreground  to  the  right. 

PLATE  X. 

Lot  14.    A  Devastated  Plantation. 

This  was  the  highest  plantation  on  the  windward  side  along  the  old  Oarib  track 
which  led  to  the  summit  of  the  Soufriere.  The  trees  are  charred  and  stripped  of  their 
leaves.  The  factory  is  unroofed,  the  machinery  wrecked,  and  the  waterwheel  damaged. 
Much  sand  is  about. 
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PLATE  XI. 

The  Main  Street  of  St.  Pierre. 

Thiii  photograph  shows  the  condition  of  St.  I*ierre  on  July  8,  about  two  months 
after  the  main  eraption.  The  iron  beam  and  masonry  columns  is  all  that  remains  of 
one  of  the  principal  shops.  In  the  distance  is  part  of  the  north  tower  of  the  cathedral 
still  standing ;  the  main  part  of  the  bnilding  is  destroyed. 

PLATE  XII. 
Mont  Pelee  in  Eruption. 

This  photograph,  taken  on  the  afternoon  of  July  9,  gives  an  oxcellcut  idea  of  tlio 
{lest  black  cloud  which  so  nearly  overtook  us  later  in  the  evening,  and  which  I  wus 
visble  to  photograph  from  absence  of  light. 

PLATE  XIII. 
Trees  overthrown  by  the  Blast  of  an  Avalanche. 

A  great  avalanche  descended  froi)^  the  Altels  mountain  ou  the  Gemmi  pass,  in 
Svitzerland,  in  September,  1895.  At  the  end  of  an  unusually  long  hot  summer,  a 
krge  portion  of  the  Altels  glacier  and  snow-field  slid  down  bodily,  and  carried  with 
it  a  quantity  of  stones  and  cUbrit.  The  avalanche  covered  an  area  of  above  a  square 
tikiiietre,  and  killed  several  men  and  above  100  cattle.  The  Altels  is  beyond  the 
n^t  of  the  plate,  and  the  trees  which  were  outside  the  area  covered  by  the  avalanche 
itself  were  overthrown  by  the  blast  of  air  which  accompanied  it  They  all  point 
rsdially  away  from  the  Altels.     A  few  to  the  left  were  jirotected  by  the  hillock,  and 


In  opening  the  meeting,  the  President  made  the  folio  wing  remarks :  The 
meeting  is  probably  aware  that  the  Boyal  Society  commissioned  two  scientific 
gentlemen,  Dr.  Tempest  Anderson  aid  Dr.  Flett,  to  proceed  to  the  West  Indies 
sod  investigate  the  causes  and  effects  of  the  recent  volcanic  eruptions  in  St. 
Vincent  and  Martinique.  They  have  already  reported  to  the  Royal  Society,  but 
Dr.  Tempest  Anderson  has  been  so  good  as  to  prepare  a  paper  for  us,  mainly 
treating  the  subject  from  a  geographical  point  of  view,  with  regard  to  the  geo- 
graphical efifects  of  the  eruptions.  I  will  now  ask  Dr.  Tempest  Anderson  to 
address  the  meeting. 

After  the  reading  of  the  paper,  the  following  discussion  took  place  : — 

Dr.  Flett  :  Dr.  Tempest  Anderson  has  asked  me  to  say  a  few  words  to  you 

regarding  the  map  of  the  Caribbean  region,  and  regarding  the  nature  of  the 

geographical  changes  which  have  taken  place  in  St.  Vincent  and  Martinique. 

Some  of  yon  have  already  seen  this  map.    It  shows  the  chain  of  volcanoes  of  the 

Antilles,  and  those  which  are  at  present  in  eruption.   We  had  in  Guatemala,  in  April, 

a  very  powerful  earthquake,  and  since  we  have  had  volcanic  eruptions  which  have 

devastated  a  considerable  part  of  that  country.    The  photographs  Dr.  Tempest 

Anderson  has  shown  will  explain  the  nature  of  the  geographical  changes  which  had 

taken  place  in  St.  Vincent  before  we  got  there.  But  you  must  remember  that,  since 

^e  left,  important  eruptions  have  taken  place,  and  changes  are  going  on  in  that 

country  at  an  almost  unexampled  rate.    Vast  quantities  of  material  are  poured 

out  of  the  volcanoes  in  the  course  of  a  few  hours,  and  then  with  great  rapidity  the 

epical  rains  wash  them  into  the  sea.    There  has  been  considerable  devastation 

"^ce  we  were  there,  and  the  whole  north  end  of  Martinique  has,  by  the  order  of  the 

governor,  been  recently  evacuated.     French  scientific  men  are  now  resident  in 
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Martioique,  Aud  they  havu  erected  an  obBsrvatorj  a  little  west  of  Carbot,  frum 
wbiuk  the  cbnDgett  in  the  mouatain  are  constantly  recorded.  We  have  many 
corrcspODdeotB,  includiog  Mr.  McDonald,  Mr,  Powell,  Uajor  Hodder,  and  many 
utberp,  in  St.  Vincent  and  St.  Lucia,  and  they  have  sent  letlera  and  pboto- 
graphfl  which  show  the  nature  of  the  changta  that  arc  going  on.  There  was  a 
jtreat  eruption  in  St.  Vincent  on  Ocloher  15,  and  there  was  another  in  NoTember, 
Since  then  the  crater  has  been  viBit^d,  aud  it  was  found  that  the  lakes  were 
replaced  by  maaaea  ot  sand.  The  crater  has  been  scmewhat  enlarged.  The  water 
gathering  within  the  crater  las  now  converted  it  into  a  lake  of  boiling  mud.  The 
moGt  remarkable  change  on  Peliie  is  that  recently  described  by  Frof.  Lacroii,  of 
the  French  Scientific  CommiaGioQ.  I  have  had  letters  from  St.  Lucia  describing 
tbo  gradual  growth  of  a  new  volcanic  cone,  which  got  higher  every  day  and 
finally  overtopped  tie  rim  of  the  crater.  When  we  were  there  we  could  see  that 
cone,  coated  apparently  with  large  stones,  in  the  fissure  which  faces  the  harbour  of 
St.  Pierre,  and  at  night  the  cone  could  be  seen  to  be  red  hot.  Prof.  Lacrois  and 
the  French  scientists  have  been  there  again  within  the  last  few  neeke,  and  they 
find  that  ihis  new  cone,  which  is  building  itself  up  within  the  crater,  has  a  most 
remarkable  structure ;  it  seems  to  be  a  pillar  of  solid  lava.  Every  now  and  then 
pieces  break  off  from  the  surface,  and  then  they  roll  down  into  the  interior  of  the 
crater  fioor,  and  espose  the  bright  red  surface  of  the  lava  colunin.  This  shows 
that  the  volcanic  magma  within  Ihs  volcano  of  Martinique  ia  highly  vbcous,  and, 
in  fact,  has  nearly  consolidated.  So  that,  in  addition  to  the  strange  black  cloud, 
we  have  this  curious  block  of  lava,  which  has  risen  right  up  in  the  centre  of  the 
old  crater  pit  to  a  height  of  at  least  000  feet. 

Frof.  BoNN^r :  I  am  sure  you  will  all  agree  that  the  Royal  Society  waa 
particularly  fortunate  in  the  two  gentlemen  whom  it  obtained  as  its  commtssioaen. 
Dr.  Tempest  Anderson  not  only,  as  you  have  seen,  is  a  most  admirable  photographer, 
but  1  suppose  he  has  made  a  gieater  number  of  clinical  examinations  of  vuIcukm* 
than  any  other  man.  Again,  be  helped  to  remove  one  very  serious  diftlculty  that 
every  scientiGc  society  feels — that  is  to  say,  the  question  of  expense — and  he  did 
this  by  volunteering  must  liberally  to  go  at  his  own  charges.  Again,  it  was  great 
good  fortune  obtaining  the  services  of  Dr.  Flett,  because  he  has  already  made  a 
reputation  among  petrologists  that  any  man  twice  his  age  might  be  happy  to  have 
won.  These  eruptions  are  not  only  of  great  pathos,  but  also  of  great  scientific 
interest.  We  have  heard,  from  what  Dr.  Tempest  Anderson  and  Dr.  Fiett  have 
said,  that  they  teach  us  one  very  groat  lesson,  and  that  is  how  much  more  rapidly 
sometimes  both  accumulation  and  denudation,  and  particularly  denudation  of 
loose  materials,  may  be  carried  on.  That  is  a  valuable  lesson,  because  perhaps 
in  this  easy-going  country  we  are  apt  to  fall  into  habits  of  thought  which  ate  too 
monotonous.  I  am  not  quite  sura  whether  some  of  our  English  geologists  are 
not  sometimes  too  striotly  uniformitariau.  Perhaps  some  of  you  have  been  to  the 
ISrolil-thal,  and,  if  so,  you  will  remember  the  masses  of  trass  partly  choking  up  tbe 
valley.  I  have  always  been  puzzkd  to  know  bow  any  ordinary  Hood  could  have 
brought  the  deposit  there.  This  may  have  come  down  as  the  volcanic  mud  came 
down  the  Habaka  river,  and  have  been  to  a  large  extent  cleaned  away  again. 
Besides  that,  there  are  points  that  were  only  touched  upon.  I  hoped  that  we 
should  have  heard  soniething  more  from  Dr.  Flett  this  evening  of  the  peculiar 
character  of  that  explosive  avalanche,  tie  thinks — and  it  appears  to  me  the  beat 
explanation  offered — it  is  due  to  the  crystallization  of  a  number  of  miuule 
minerals  in  the  molten  stuff,  which  was  already  rather  saturated  with  superkealed 
water.  In  the  process  of  crysiallizatiou  the  water  is  thrown,  as  it  were,  out  of  ths 
mineral  as  it  forms.     Now,  if  ine-third  of  a  mass  of  asgma  cryslalllEes,  there  will 
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be  in  the  remainiDg  part  just  half  as  much  water  as  there  was  hefore,  so  that  if  the 
material  then  had  the  pressure  diminished,  the  water  would  hegin  to  separate 
m  a  gas.     Theae  little  crystals  scattered  throughout  the  mass  would  make  every 
cue  a  locus,  as  it  were,  of  unequal  resistance.    Therefore,  instead  of  getting  a  stony 
froth  as  you  bad  in  the  uniform  Erakatoa  msgma,  you  would  get  this  stuff  con- 
stantly exploding.    It  would  just  go  shattering  up  as  it  left  the  volcano  like  a 
self-exidoding  shell.    That,  I  believe,  is  Dr.  Flett's  explanation,  and  I  believe  it 
k  the  tme  one.    Then  he  pointed  out  there  were  other  explosions  of  the  volcanoes 
aroond  the  Caribbean  sea.    That  is  a  most  fascinating  question,  but  I  am  quite 
son  that,  at  this  late  hour  of  the  evening,  if  I  were  listening  to  myself  I  should 
W^ery  glad  when  I  stopped,  therefore  I  shall  be  tolerant  and  say  no  more  upon 
ftsfDestloQ,  for  if  I  began  I  do  not  know  when  I  should  end. 

?h>f.  JuDD :  I  am  sure  that  I  may  make  the  same  apology  that  the  preceding 
has  done,  and  that  at  this  late  hour  little  need  be  said.  But  I  cannot 
without  calling  attention,  not  to  the  important  scientific  details,  which 
lOBid  take  up  too  much  time,  but  to  remind  you  of  those  beautiful  illostrations 
Art  we  have  had  put  before  us  by  the  art  of  photography.  Tliose  of  us  who  have 
triad  to  atudy  volcanic  phenomena  in  the  pre-photographic  days  will  remember 
tkt  even  the  most  beautiful  illustrations  published — even  those  of  Sir  William 
bmiltan — ^must  always  impress  us  as  possibly  being  wanting  in  truthfulness. 
The  great  artist,  in  the  presence  of  those  great  convulsions  of  Nature,  cannot  but 
lakd  astray,  and  we  welcome  the  truthful  representations  which  the  photographer 
gifcs  uSy  which  are  more  accurate  than  those  of  any  artist  can  possibly  be.  I  be- 
Bere  it  was  during  the  eruption  of  Vesuvius  in  1872  that  photography  was  first 
applied  to  record  volcanic  phenomena.  Since  that  time  much  has  been  done.  But 
the  beat  of  all  that  has  been  done,  I  thiok  I  may  say,  without  fear  of  my 
ofiiikm  being  challenged  by  any  one, — the  best  of  all  has  been  done  by  Dr. 
Tmptat  Anderson,  who  has  visited  almost  every  accessible  district  with  his  camera. 
Bev  soccessful  he  has  been,  how  ably  he  has  done  his  work,  the  pictures  we 
kKfeall  looked  upon  with  so  much  pleasure  to-night  have  fully  illustrated.  The 
voik  that  he  has  done  has  been  so  important  indeed,  that  I  cannot  conceive 
ican  ever  be  surpassed  until,  if  not  Dr.  Tempest  Anderson  himself,  his  successor 
Aonld  bring  to  this  room  a  succession  of  pictures  taken  at  intervals  of  a  few 
■iButee,  and  then  we,  by  the  aid  of  the  cinematograph,  we  could  sit  in  a  room  like 
tile  present  and  have  the  whole  volcanic  eruption  passed  before  us  from  beginning 
t»«Dd. 

Prof.  Milne  :  At  this  late  hour,  the  best  thing  I  can  do  is  hardly  to  say 
anything  at  all.  There  are  so  many  points  that  one  would  like  to  talk  about, 
tad  if  one  begins  one  does  not  know  where  one  would  end.  I  think  there  is 
one  thing  about  which  we  are  all  agreed  from  what  we  have  seen  and  heard, 
ad  that  is,  during  the  business  hours  of  a  volcano  never  call  upon  it. 

The  Pbesidekt  :  It  remains  for  the  meeting  to  pass  a  vote  of  thanks  to  Dr. 
Tempest  Anderson  for  his  most  valuable  paper  so  beautifully  illustrated,  and  to 
Dr.  Flett  for  the  additional  information  of  very  great  interest  that  he  has  given  us. 
1  propose,  therefore,  that  we  accord  to  Dr.  Tempest  Anderson  and  Dr.  Flett  a  very 
hearty  vote  of  thanks. 

Br.  Tempest  Atstdzrbo^  :  Allow  me  to  thank  you  for  the  kind  vote  of  thanks 
you  have  just  passed  to  me.  Before  I  started,  one  of  my  friends  remarked  to  mo, 
"  You  know,  Anderson,  you  are  sure  to  be  killed,  but  it  will  be  such  a  very  gieat 
satisfection  to  you  afterwards  to  think  that  it  was  in  the  cause  of  science," 
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By  B.  LOOEHABT  JAOE. 

In  March,  1900,  Dr.  Jaok,  aooompanied  by  J.  F.  Morris  and  myself, 
reached  Cheng-tu  by  way  of  Shanghai  and  Chungking,  to  inquire  into 
the  mineral  resources  of  Seohuan  on  behalf  of  an  English  company. 
From  Cheng-tu  as  a  oentre  we  made  three  trips  before  we  were  com- 
pelled by  the  Boxer  troubles  to  leave  the  country,  and  I  propose  to  give 
a  short  account  and  route  traverse  of  those  portions  of  the  two  northern 
trips  that  do  not  appear  to  have  been  previously  mapped,  though  some 
of  the  country  has  been  already  visited  and  no  doubt  described  by 
missionaries.  The  first  was  to  the  north-north-west  from  Cheng-tu, 
through  Fen-hsien  to  the  monastery  of  Tung-ling-tse,  while  the  second 
was  a  deviation  from  the  round  trip  by  Sungpan,  mapped  by  Captain 
Gill  in  1877. 

In  presenting  the  accompanying  map  I  cannot  lay  claim  to  any 
great  accuracy,  as  my  instruments  consisted  of  a  pocket  compass,  a 
watch  (picked  up  in  Cheng-tu),  and  an  aneroid,  but  the  absence  of  any 
previous  traverse  (to  the  best  of  my  belief)  is  my  excuse.  The  map  is 
of  interest  as  showing  a  portion  of  a  little-kno¥m  district,  and  delimit- 
ing approximately  the  north-western  boundary  of  that  area  of  intense 
cultivation,  the  Cheng-tu  Flain. 

Cheng-tu,  our  base,  is  the  capital  of  the  province,  and  is  situated  at 
the  centre  of  the  plain  to  which  it  gives  its  name.  It  was  first  made 
known  to  Europeans  through  the  description  by  that  famous  Venetian 
Marco  Folo,  who  describes  its  wealth,  and  also  speaks  of  a  "  great  river 
a  good  half-mile  wide."  The  city  is  still  great  and  rich,  but  the  river  has 
gadly  dwindled,  being  probably  the  Min,  which  has  been  split  up  for 
irrigation  purposes,  whenever  it  debouches  on  the  plain  at  Kwan-hsien. 
The  city  is  surrounded  by  a  moat  (now  dry  and  under  cultivation),  and 
a  wall  about  30  feet  high,  of  earth  faced  with  brick,  enclosing  an  area 
of  about  12  square  miles,  and  its  population  is  probably  from  500,000 
to  800,000.  Its  main  streets  are  broad  (about  30  feet),  well  paved  with 
flags,  and  very  free  from  the  unpleasant  odours  so  characteristic  of  most 
Chinese  towns.  Many  of  them  are  roofed  with  mats,  and  flanked  by 
shops  wherein  silks  and  many  articles  of  foreign  manufacture,  such  as 
cottons,  kerosine,  Swiss  milk,  glass-ware,  and  other  commodities  of 
Western  origin,  are  exposed  for  sale.  Silk  is  very  largely  woven  in  the 
city.  Mr.  (r.  J.  L.  Litton  states  that  over  3000  looms  are  employed  in 
tho  manufacture  of  crepes,  satins,  brocades,  etc.,  and  the  product 
appears  to  be  very  good  and  cheap. 

Wheel  trafBc  in  Seohuan  is  non-existent  as  far  as  I  could  learn, 
except  in  this  city  and  the  surrounding  plain,  where  wheel-barrows 
and  crude  'rickshaws  are  to  be  found ;  both  of  these  are  used  by  the 
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pooTOT  clsBBM  M  ftids  to  looomotian,  bat  the  gentTy  JnTsriably  travel  in 

Sedan  chairs,  often  aooompanied  by  a  retinue,  bearing  baimerB  and 

i    goDS**  'bat  doaa  not  lend  dignity  ia  a  Easterner's  eyes,  as  it  is  made 

I  vp  by  impiaanng  the  lottfera  and  beggan  who  congregate  at  the  door  of 

I   amy  yamen. 


Over  fifty  persons,  attacheil  to  the  varioTis  mission?,  cnrnpnac  the 
Earopean  population,  and  thoir  hospitaJily  and  ECTiiL-Euroiican  homes 
tana  a  welcome  break  in  the  monotony  of  an  everlasting  sea  of  yellow 
&Ges  and  bine  gowns.  In  addition,  one  of  the  missions  maintains  a 
rery  serviceable  hoapita!  of  about  twenty  beds,  which  I  believe  is  much 
resorted  to  1^  the  Ghineae.    Finally,  a  home-like  touch  is  given  by  the 
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steam-whistle  of  the  Arsenal,  an  establishment  employing  over  600 
hands,  and  oontaining  mnch  fine  machinery,  some  of  it  bnilt  locally. 
However,  it  is  not  employed  to  the  best  advantage,  as  Hotchkiss  gnns 
and  Martini  rifles  are  being  tnmed  out  side  by  side  with  matchlocks 
and  other  weird  and  wonderful  lethal  weapons. 

On  April  3  we  set  out  for  Tung-ling-tse,  after  engaging  carriers 
through  a  **  coolie  hong,"  an  association  that  contracts  for  all  carriage, 
and  is,  through  its  overseers,  responsible  for  the  safety  of  property 
under  their  charge.  I  may  say  that,  after  warning  our  personal 
"boys"  that  they  would  be  held  responsible  for  any  discrepancies 
between  the  stores  issued  and  used,  we  did  not,  in  several  months' 
travel,  lose  a  single  article,  although  most  of  our  things  were  carried 
in  unlocked  baskets.  As  each  man  carries  about  80  lbs.,  for  light 
travelling,  and  the  etiquette  of  China  ordains  that  a  foreigner  most 
travel  in  or  with  an  eight-bearer  chair,  such  as  is  used  by  officialdom, 
if  he  wishes  to  be  in  touch  with  the  officials  of  the  country,  the 
cavalcade  was  an  imposing  one.  Further  dignity  was  given  to  it  by  the 
presence  of  a  Waiyuan,  or  magistrate,  red  umbrella  and  all,  whom  the 
Viceroy  ordered  to  accompany  us,  and  by  a  proclamation  from  the 
Yiceroy,  Mining  Commissioner  and  Tartar  General,  which  enjoined  the 
populace  to  be  respectful  to  **  the  strangers  from  afar,"  and  which  was 
l>osted  on  the  official  notice-boards  ahead  of  us. 

After  leaving  Cheng-tu  by  the  north  gate,  we  proceeded  north-north- 
west over  a  plain  seamed  with  irrigation  channels,  and  covered  with 
pretty  farms  and  numerous  villages  and  towns.  Although  the  roads 
are  crooked,  ill  paved,  and  ofttimes  boggy,  the  streams  are  invariably 
spanned  by  structures  ranging  from  a  flat  stone  slab  to  imposing  * 
covered  bridges  of  wood  and  masonry.  Single-arch  bridges  are 
frequently  met  with,  built  of  spheroidal  boulders  held  in  place  by 
their  own  weight,  without  mortar  of  any  description.  Similar  structures 
carry  small  mill-houses,  in  which  grinding  stones  2  or  3  feet  in  diameter 
are  actuated  by  an  open  turbine,  driven  by  a  stream  of  water  flowing 
down  an  inclined  trough  and  impinging  on  the  vanes.  For  irrigation 
— and  irrigation  is  universal — the  streams  are  subdivided  in  a 
marvellous  manner,  and  where  the  water  cannot  be  led  by  gravitation, 
either  the  Chinese  chain-pump  is  used,  or,  if  2  or  3  inches  of  head  can  be 
obtained,  large  undershot  water-wheels  slowly  and  noisily  revolve,  and 
raise  the  water  to  the  higher  levels  in  buckets  out  from  a  length  of 
bamboo  and  affixed  to  the  periphery. 

Our  first  day's  march  of  29  miles  by  road  brought  ns  to  the  walled 
city  of  Pen-hsien,  which,  as  we  were  informed  by  its  magistrate,  boasts 
an  intramural  population  of  60,000,  and  a  like  number  outside  the  walls. 
We  were  fortunate  in  securing  a  large  and  cleanly  hotel,  poetically 
known  as  the  "  Propitious  Star,"  with  a  handsome  garden  at  the  back 
of  the  official  room.    It  may  be  mentioned  that  there  is  an  inn  in 
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almost  every  village,  or,  failing  that,  a  temple,  where  every  traveller, 
down  to  the  humblest  ooolie,  repairs  nightly,  and  for  a  fraotion  of  a 
pomy  obtams  a  wadded  quilt  from  the  hotel  offioe,  and  the  right  to  a 
straw  pallet,  a  bunk,  and  hot  water.  Food  also  is  obtainable  at  reason- 
tUe  lataa,  and  in  too  many  of  them  dirt  and  other  plagues  are  also  to 
be  had  gratis. 

Our  next  day's  route  was  across  the  plain  to  the  north-west  till 
Boon,  where  we  reached  the  hills  at  Ewang-ko.  Ewang-ko  we  found 
to  be  a  small  straggling  village,  chiefly  remarkable  as  the  head  of  a 
nry  complete  system  of  irrigation  canals.  The  Ohian-kiang,  a  river 
fkaat  the  sise  of  the  Tay,  flows  over  a  long  weir  which  seems  to  serve 
Ai  purpose  of  distributing  it  evenly  into  four  channels,  which  im- 
■sdiAtely  diverge  and  serve  that  portion  of  the  plain  too  high  to  be 
nsflhed  by  the  waters  of  the  Min,  which  are  similarly  split  22  miles  to  the 
vesft-BOUth-weet  at  Ewan-hsien.  A  little  above  the  village  we  crossed 
from  the  right  to  the  left  bank  over  a  handsome  five-span  suspension 
Indge  of  bamboo  cables  carried  on  masonry  piers.  Some  miles  higher 
w%  reoroesed,  this  time  over  a  bridge  of  plank  carried  on  piers  of 
bamboo  wickerwork  cylinders  filled  with  shingle,  and  stopped  in  the 
village  of  Shau-ye-tung.  The  river  flats  over  which  we  travelled 
weore  for  the  most  part  very  densely  populated  and  closely  cultivated. 
On  the  east  high  mountains  were  visible  carrying  a  light  powdering  of 
Subsequently  we  met  with  traces  of  snow  at  7000  feet,  but  it 

not  met  with  in  any  quantity  below  8000  feet,  at  which  height  at 
I  am  inclined  to  estimate  this  range. 
Arriving  at  Tung-ling-tse  monastery  (3900  feet),  we  made  it  our 
headquarters  while  we  looked  at  various  mining  shows  in  the  neigh- 
bourhood. We  were  obliged,  for  want  of  accommodation,  to  camp  in 
tents,  as  our  men  filled  the  temple.  Tents,  though  a  very  great 
improvement  upon  the  general  run  of  hotels,  unfortunately  cannot  be 
used  much  in  the  densely  populated  districts,  where  the  sub-aqueous 
eoltivation  of  rice  leaves  no  room  for  them ;  but  in  the  hills,  where  the 
only  accommodation  is  poor  and  needed  by  the  men,  they  are  a  very 
great  oomfort  and  convenience.  From  this  camp  as  a  centre  we  made 
several  excursions,  short  in  mileage,  but  long  in  difficulty.  The  first 
was  up  the  mountain-side  about  2000  feet,  and  our  magistrate  afibrded 
OS  an  opportunity  of  seeing  a  Chinese  official  mountaineering.  He  did 
it  on  a  coolie's  back — 2000  feet  up  a  mountain  path  frequently  cut 
into  steps  to  give  a  foothold.  Subsequently  we  inveigled  him  into  an 
ascent  of  2500  feet  on  his  own  legs,  but  the  efibrt  nearly  killed  him, 
and  he  had  to  be  carried  down.  Afterwards  he  plaintively  remarked 
**  that  Chinese  gentlemen  are  never  taught  to  walk."  On  this  trip  a 
large  number  of  apes  about  the  size  of  collie  dogs  were  seen.  Norris 
and  I  also  tried  to  reach  a  mine  to  the  north,  but  failed  owing  to  heavy 
snow-drifts  on  a  dangerous  road.    From  7000  to  10,000  feet  we  saw 
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but  little  of  the  country,  aa  dense  clouds  shrouded  the  hilla.  At  this 
latter  height  we  camped  for  the  night,  the  weather  hoing  surpriHingly 
mil'L  Kext  moming  -we  made  a  farther  4  miles,  with  tntioh  heavy 
BDow  on  all  slopea  with  a  northerly  aspect,  and  an  exciting  descent  of 
about  40  feet  along  a  notched  log  thrown  diagonally  across  a  cliff  some 
hundreds  of  feet  high.  Our  guide  did  not  seeui  to  mind  it,  but  the 
rest  of  US  did.  Crossing  a  pass  of  11,250  feet,  we  started  to  desoend 
into  a  valley  ;  bnt  the  southern  side  being  very  steep  and  covered  with 
several  feet  of  loose  snow,  our  guide  gave  up  as  lost  within  a  mile  of 
our  objective.  Tigers  and  yaks  were  reported  to  inhabit  the  monn- 
tains,  but  we  only  saw  the  tracks  of  deer  and  a  big  dog-like  track.  As 
just  previous  to  our  noticing  the  latter,  our  military  escort  had  insisted 
that  we  should  go  ahead  with  our  revolvers  to  protect  them  from  tigers, 
we  did  not  think  it  advisable  to  ask  their  opinion  as  to  its  origin,  as 
we  wished  to  go  on  further.  Descending  the  valley  of  the  Chian 
kiang  from  Tung-ling-tse,  we  ascended  two  tributary  streams  on  the 
right  bank.  The  largest  of  these,  the  Pei-shewi-ho,  is  just  a  rift  in 
tLe  mountains,  and  no  cultivation  is  possible—a  marked  contrast  to  the 
vEdley  of  the  main  stream.  Returning  on  our  tracks,  we  reached 
Cbeng'tu  on  the  15th,  and  made  the  necessary  arrangements  for  a  six 
weeks'  trip  to  the  north,  mostly  by  way  of  Captain  Gill's  route.  As 
Captain  Gill  mapped  with  greater  accuracy  than  I  was  able  to,  only 
the  deviation  from  his  route  is  shown. 

On  April  26  we  left  the  main  Pekin  road,  at  Tse-te-ohau,  some 
19  miles  north -north- east  of  Cheng-tu,  and  then  proceeded  N,  26°  V. 
until  we  reached  the  town  of  Shi-fun g-hsien.  Between  this  town  and 
Mien-chau  we  crossed  the  boulder-strewn  bed  of  a  river,  about  half  a 
mile  wide,  which  must  undoubtedly  be  that  crossed  by  Gill  10  miles  to 
the  east'south-east.  Shortly  after  crossing  this  stream  the  hills  border- 
ing the  plain  were  noticed  about  10  miles  off,  with  a  gap  from  which 
one  branch  of  the  stream  evidently  flows.  As  for  the  other  streams 
which  cross  the  route  between  Cheng-tu  and  Ohi-shwei-bo,  although  a 
good  idea  can  he  formed  as  to  where  they  leave  the  hills,  it  is  impossible 
to  give  their  eastward  direction,  as  they  are  so  completely  split  up  and 
trained  to  serve  the  needs  of  man,  that  it  is  often  uncertain  whether  it 
is  a  natural  stream  or  a  oanal  that  crosses  the  road.  Mien-chau  is  a 
large  city  enclosed  by  a  strong  wall  and  moat.  What  the  population 
was  we  did  not  bear;  but  if  Pen-hsien  contains  60,000,  I  should  say 
this  city  should  contain  about  lOij.OOO.  Its  industries  are  paper-making 
and  tobacco,  and  as  it  is  reached  by  boats,  it  is  also  of  importance  as 
a  distributing  oentre. 

After  leaving  Mien-chau,  the  edge  of  the  plain  lies  about  4  miles 
west  of  the  road  until  4  miles  past  Chi-shwei-ho,  where  the  road  oroBsee 
a  low  pass  in  the  foothills  and  runs  down  a  small  river  to  An-haien. 
The  whole  plain  from  Cheng-tu  to  those  foothills  was  a  soene  of  inde- 
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MsribaUe  beauty,  the  fields  being  one  mass  of  brilliant  oolonr  with  huge 

poppies  of  eyeiy  possible  tint,  broken  only  by  the  green  of  groves  of 

bamboOy  poplar,  and  willow  surrounding  the  white- walled,  blaok-roofed 

farm  steadings.    The  amount  of  opium  produced  must  be  enormous. 

By  the  courtesy  of  the  officials  at  An-hsien,  we  were  put  up  in  the 

Cantonese  Ghiildhall,  or  club-house,  just  outside  the  city.    This  was  a 

beautiful  little  place,  ¥rith  gardens,  groves,  and  rockeries,  and  a  couple 

of  very  clean  and  pleasant  summer-houses.     An-hsien  is  a  station  of 

the  Church  Missionary  Society,  five  missionaries  being  there;  while 

two  ladies  are  stationed  at  Shih-ohuen,  further  to  the  north-west    To 

the  north  of  the  town  there  is  a  very  fine  wing  dam  about  half  a  mile 

long  and  10  to  14  feet  high,  of  solid  concrete,  built  to  keep  the  river 

from  flooding  the  town.    After  a  day's  delay  we  proceeded  to  run  the 

river  up  to  reach  Shih-chuen.    Two  miles  from  An-hsien  we  crossed 

it  by  a  long  three-span  bridge  of  wrought-iron  chains,  with  planks  laid 

across  them  for  a  decking,  forming  a  light  and  elegant  structure. 

From  Li-ko-pingwe  followed  up  the  mainstream  for  12  miles, and, then 

returning,  crossed  over  a  pass  (2930  feet)  and  descended  to  Chusan 

(2300  feet),  on  the  right  bank  of  the  Shih-chuen  river,  and  camped. 

From  Chusan  to  Shih-chuen-bsien  is  a  good  day's  march,  the  road 

being  very  hilly  and  rough.     Just  before  entering  the  town  the  river 

18  crossed  by  a  bamboo  suspension  bridge  of  240  feet  span,  built  of 

plaited  bamboo  cables,  each  as  big  as  a  man's  thigh.    Eight  of  these 

support  a  wicker  floor,  and  two  on  either  side  form  aide  chains.   Though 

the  bridge  sways  considerably,  ponies  are  always  being  ridden  across 

it,  so  it  must  have  ample  strength.     The  cables  are  strained  by  big 

capstans  on  either  bank,  and  the  whole  bridge  is,  I  am  informed, 

renewed  at  intervals  of  about  three  years — no  email  tax  on  a  town  of 

10,000  inhabitants  at  the  outside.    Excursions  up  the  two  branches 

of  the  river  gave  their  courses  for  a  few  miles,  but  when  we  left  them 

they  were  still  of  very  considerable  volume.     They  are  crossed  when 

required  by  the  "  single-rope  "  bridge,  which  is  common  in  Tibet.    The 

river  is  tumultuous  and  full  of  rapids,  rendering  it  quite  unfit  for 

uavigation  until  Tung-ko  is  reached. 

After  returning  to  Chusan  we  made  east,  rising  to  4930  feet  in 
3  miles,  before  descending  gradually  to  Tang-ko  (2110  feet),  a  large 
village  on  the  right  bank  of  the  Shih-chuen  river,  which  reappears 
from  the  north.  From  here  the  road  runs  generally  east-north-east 
^l^tigh  low  hills,  partially  cultivated,  till  it  reaches  a  large  river, 
'wMoh  I  have  been  unable  to  identify  with  any  on  Captain  Gill's  route. 
^tB  are  to  be  seen  on  it.  Five  miles  further  brought  us  to  Chiang- 
y^-haien,  where  we  rejoined  Gill's  route. 

One  of  the  most  conspicuous  traits  of  the  Chinese  of  the  plain  is 
their  aversion  to  cold  drinks.  Every  mile  or  two,  and  on  main  roads 
every  few  hundred  yards,  tea-houses  are  to  be  found  where  the  thirsty 

u2 
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wayfarer,  on  payment  of  abotit  ft  quarter  of  a  farthiDg,  oa&  obtain  a 
baein  with  a  few  tea-leaTea  in  it  and  as  mncli  boiling  water  as  be  carce 
to  drink.  Sometimes  tbe  tea  is  absent,  but  no  matter — you  drink  the 
boiling  water.  This  custom  is  universal :  I  do  not  tbink  I  ever  saw 
one  of  tbem  drink  cold  water,  and  tbey  have  even  tried  to  dissuade  me 
from  drinking  of  a  mountain  torrent  far  above  all  habitation.  Cer- 
tainly upon  the  plain,  where  the  land  is  heavily  manured,  and  all  the 
water  has  been  used  for  irrigation  somewhere  or  other,  it  would  be 
simply  suicidal  to  touch  unboiled  water,  and  no  doubt  tbe  natives  have 
learned  the  lesson  from  experience.  As  an  example,  I  have  even  seen 
the  village  water-supply  taken  out  of  one  end  of  a  rice-field  while  the 
village  sewage  was  being  emptied  into  the  other. 

In  conclusion,  I  can  only  say  that  the  district  described  is  one  of 
the  greatest  interest  to  the  traveller,  not  only  for  the  fine  scenery  of 
the  surrounding  hills  and  the  beauty  of  the  plain,  but — and  abiefly,  to 
my  mind — as  an  example  of  what  can  bo  done  with  a  systematic  and 
complete  system  of  irrigation,  and  the  most  intense  cultivation  pro- 
bably in  the  world,  to  carry  a  teeming  population  scrupulously  careful 
to  return  to  the  soil  everything  that  can  be  given  it,  and  the  reward  is 
six  crops  a  year  according  to  Chinese  information.  The  prevalent  crops 
we  saw  were:  March  17,  rape  in  flower  and  pod;  April  25,  poppy; 
May  31,  tobacco;  June  20,  rice  being  planted  out.  I  can  quite  believe 
the  statement  that  another  crop  of  rice  and  a  sixth  crop  is  raised. 
These  appeared  to  be  the  main  crops,  but  wheat,  barley,  buckwheat, 
saf^n,  beans,  cabbage,  egg-plant,  and  others  of  lesser  importance  were 
also  to  be  seen.  Unfortunately,  as  we  did  not  see  the  same  fields 
carrying  these  crops  in  suocession,  proof  is  lacking,  hut  each  trip  was 
through  one  main  crop.  Most  of  tbe  main  crops  are  raised  in  seed-beds, 
and  immediately  the  residue  of  the  last  crop  is  ploughed  in,  the  seed- 
lings are  planted  out.  For  example,  tbe  rice  is  about  a  foot  high  when 
planted  out  stalk  by  stalk  into  the  paddy-fields.  The  labour,  of  coarse, 
is  enormous,  hut  the  result  is  that  4,000,000  people  live  on  a  plain  of 
perhaps  3000  square  miles. 


'THE  TANGANYIKA  PROBLEM." 

The  contents  of  this  volume  are  zoological  and  geological,  but  the 
principal  questions  under  consideration  are  of  geographical  importance. 
These  questions  are  :  the  physical  geography  of  Central  Africa  in  past 
times,  and  the  distribution,  past  and  present,  of  the  animals  inhabiting 

*  '  Tbe  ToDgaDjika  Problem  ;  am  Acoonnt  of  the  Beie«Tobe«  nnderlaken  ooaoemlng 

tbe  Eiistenw  of  Marine  AnimmU  in  Centrnl  Afrioa.'  By  J,  E.  S,  Uoore,  r.a.o,*.  Hortt 
&  BUckett.  Ltd. 
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the  lakes  and  rivers  of  that  region.  The  problem  to  be  solved  was  the 
oooorrence  in  Lake  Tanganyika  of  certain  shells  and  a  jelly-fish 
belonging  to  types  supposed  to  be  exclusively  marine. 

For  the  solution  of  this  problem  and  for  inquiries  into  the  geography, 
geology,  and  Eoology  of  the  lake  region  in  Central  Afrioa,  two  expedi- 
tions in  suooession  under  Mr.  Moore's  charge  were  dispatched  to  Lake 
Tmganyika  and  some  other  Central  African  lakes.  Both  of  these 
expeditions  have  been  fully  described  in  the  Oeographiccd  Journal  and 
it  will  suffice  in  the  present  case  to  notice  briefly  the  scientific  results  as, 
insented  in  the  present  volume. 

Mr.  Moore's  task  has  been  successfully  achieved.  Whether  his 
WMlnsions  be  accepted  or  not,  there  can  be  no  doubt  of  the  thoroughness 
of  his  work.  The  fact  that  he  has,  as  he  states,  added  two  hundred  new 
ipecies  to  the  fauna  of  Central  African  lakes,  shows  how  extensively  he 
anst  have  collected,  and  he  has  himself  investigated  the  anatomy  of  the 
molliieoa  and  of  some  other  invertebrates.  There  are  but  few  travellers, 
even  at  the  present  day,  who  have  the  anatomical  and  zoological  know- 
ledge which  have  been  employed  in  the  investigation  of  the  Tanganyika 
&nna.  Mr.  Moore  has  also,  with  the  assistance  of  Mr.  Fergusson,  been 
aUe  to  add  considerably  to  our  knowledge  of  the  geology  of  the  African 
lake  region. 

The  results  of  the  Tanganyikan  exploration  may  be  divided  ioto  two 
isriee :  those  which  are  maiuly  geological,  and  those  which  relate  to  the 
dirtribution  of  animal  life.  The  two  are  closely  connected,  but  as  they 
aie  the  subjects  of  different  chapters  in  the  present  work,  they  may  be 
notioed  separately. 

The  principal  great  systems  of  rocks  in  the  lake  region  of  Central 
A&ica  are  stated  by  Mr.  Moore  to  be,  in  descending  order — 

1.  African  lake  pleistocenes. 

2.  Drummond's  beds :  sandstones  and  shells  of  approximately  Triassio 

»ge. 

3.  Old  African  sandstones :  sandstones  and  shales,  unfossiliferous,  of 
great  thickness  and  of  unknown  age. 

4.  Crystalline  formations :  schist,  gneiss,  granite,  etc. 

This  suooession,  if  the  subrecent  lake-beds  be  neglected,  is  in  the  main 
similar  to  that  found  in  South  Africa  and  in  the  peninsula  of  India,  the 
Drummond's  beds  being  apparently  the  equivalents  of  the  Elaroos  and 
Oondwdnas,  whilst  the  old  African  sandstones  may  possibly  represent 
the  Table  mountain  sandstones  of  South  Africa  and  the  Yindhyans  of 
India.  The  older  series  has  hitherto  proved  unfossiliferous,  and  its 
origin  is  obscure.  It  is  commonly  supposed  to  be  of  marine  origin,  but  in 
tile  absence  of  fossils  proof  is  wanting  that  the  ancient  sandstones  and 
^es  were  formed  in  seas  or  oceans  like  those  of  the  present  day. 

The  occurrence  in  the  Drummond's  beds  of  ganoid  fishes  and  of 
Hvalve  moUusoa  related  to  those  found  in  Lake  Tanganyika,  together 
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with  the  reported  diacovery  of  an  eohiuoderm  near  Lake  Nyasa.  is 
regarded  by  Mr,  Moore  (p.  72)  as  evidoDoe  tliat  the  Birata  are  of  marlaG 
origin.  The  liivalvc  ehells  of  Tanganyika  are,  however,  of  exclusively 
fre§h-water  types,  as  are  tlieganoid  fishes  also  (there  ieuoreftson  why  some 
'i'riasBic  ganoids  may  not  have  lived  in  freah  water),  and  the  echinoderm 
noticed  by  Dr.  Gregory  was  of  doubtful  origin  and  of  Oliocene  age,  bo 
that  it  clearly  could  not  have  come  from  the  Drummond'a  beds.  The  view 
that  these  rocks  are  of  marine  origin  cannot  be  regarded,  on  the  evidence 
brought  forward,  as  even  probable.  It  ie  more  likely  that,  as  in  the  case 
of  their  South  African  representatives,  they  are  of  freah-water  origin  and 
very  largely  fluviatile. 

The  point  would  have  been  hardly  worth  mentioning  but  for  the 
circumstance  that  Mr.  Moore  has  prominently  attacked  what  he  terms 
{p.  X.)  "  Murchison'a  erroneous  hypotheaia  oonceming  African  stability." 
If,  however,  the  strata  here  termed  Brummond's  beds  are  of  inl&od 
origin,  Mnrchison's  ^-iews  are  not  very  far  wrong,  and  the  theory  tliat 
L'entral  Africa  is  part  of  an  ancient  land  area  is  greatly  strengthened. 
It  ia  true  that  Mr.  Moore's  criticism  is  chiefly  pnt  forward  in  opposition 
to  the  idea  that  no  mountain  ridges  have  been  formed  in  Africa  sinoe 
Meaozoic  timca ;  liut  that  changes  may  have  taken  place  in  parts  of  the 
area  was  fully  admitted  by  Hurohison  {Jour.  Jtoy.  Gcogr,  Soc.,  vol. 
xsii.,  1852,  p.  123). 

The  principal  geological  question  to  which  attention  was  directed  in 
connection  with  the  Tanganyika  problem  waa  the  origin  of  the  lake 
area.  This  is  thus  explained.  At  a  period  subsequent  to  the  formation 
of  the  Drummond'a  beds,  but  not  clearly  determinable,  a  great  change 
in  the  physical  geography  of  T'entral  Africa  commenced,  and  has  con- 
tinued to  the  present  day,  resnlting  in  the  elevation  of  a  meridional 
axis  extending  from  the  Nile  to  the  Zambezi.  For  this  axis,  which 
culminatea  in  Euwenzori,  Mr,  Moore  proposes  the  name  of  the  "  Great 
Central  Kange."  In  this  tract  of  elevated  ground,  the  "  Graben  "  of 
Suese  and  "  Eift-valleys "  of  Gregory  and  other  writers,  for  which  is 
proposed  the  new  name  of  "  Eurycolpic  folds,"  have  been  formed  as  a 
result  of  the  general  folding  from  lateral  pressure.  It  is  shown  that 
these  valleys  are  not  simply  meridional,  but  that  they  branch  and 
intersect  each  other  in  places,  and  Mr.  Moore  is  inclined  to  compare 
them  to  the  equatorial  canal-system  of  Mars  rather  than  tA  the  rifts  oa 
the  Moon's  anrface. 

It  is  doubtful  whether  the  new  term,  "eurycolpic  fold,"  ia  an 
im]irovement  on  "  rift-valley  "  (trough  valley  would  have  been  better), 
for  these  remarkable  features  are  not,  strictly  speaking,  folds,  but 
longitudinal  blocks  let  down  by  trough  faults,  and  they  are  not  always 
"  eurycolpic  "  (broad  bosomed),  some  being  oomparatively  of  no  great 
breadth.  Unfortunately,  the  diflSculty  of  accounting  for  these  valleye 
is  not  removed  by  renaming  them. 
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In  the  bottom  of  these  curious  troughs  yolcanio  cones  are  of  some- 
what firequent  ooourrenoe,  and  testify  to  the  immense  pressure  accom- 
panying  the  dislocations  that  have  taken  place.     One  of  the  volcanic 
areas,  that  of  the  Mfnmbiro  mountains,  north  of  Lake  Kivu,  received 
fispeoial  attention,  for  it  forms  the  water-parting  between  the  Congo 
and  Nile  drainage  areas.    It  is  shown  that,  previously  to  the  eruptions 
to  which  the  Mfumbiro  cones  are  due,  the  water  of  Lake  Eivu,  south  of 
them,  drained  northward  to  the  Albert  Edward  Nyanza  and  Albert 
^jinza,  which  oocupy  the  northern   extension   of  the  Tanganyikan 
tmi^  and  that  the  present  drainage  of  Kivu  to  the  southward  into 
Xnganyika  by  the  Russisi  river  'is  due  to  the  dam  formed  by  the 
Kfamio  accumulations. 

In  several  places  Mr.  Moore  calls  attention  to  evidence  showing  how 
leoent  some  of  the  dislocations  must  be  to  which  the  valley  troughs  are 
due.  It  is  clear  that  if  the  cliffs  bordering  the  valleys  were  not  of  very 
recent  geological  date,  they  would  have  been  destroyed  by  the  action 
of  denudation. 

Turning  now  to  the  biological  questions  involved  in  the  Tanganyika 
problem,  we  enter  upon  debatable  ground.  The  preliminary  question 
as  to  whether  the  marine  types  were  confined  to  Lake  Tanganyika  or 
whether  representatives  were  to  be  found  in  other  inland  waters  has 
been  decided.  An  examination  of  the  fauna  found  in  the  numerous 
lakes  of  Central  Africa,  from  Rudolf  and  Albert  Nyanza  to  Bangweolo, 
Nyaaa,  and  Shirwa,  has  shown  that  the  marine  forms  of  mollusoa,  or 
"  halolimnic  types,"  as  they  are  termed  by  Mr.  Moore,  are  confined  to 
Tanganyika.  The  absence  of  these  shells  from  Kivu,  Albert  Edward, 
uid  Albert,  to  the  north  of  Tanganyika,  is  opposed  to  a  theory  once 
loggested — ^that  the  marine  forms  found  their  way  into  Tanganyika 
from  the  Red  sea. 

The  explanation  of  the  Tanganyika  problem  offered  by  Mr.  Moore 
is  the  following :  The  fauna  of  the  lake  is  twofold,  an  ordinary  fresh- 
water fauna  consisting  of  genera  of  fish,  moUusca,  etc.,  common  to  other 
African  lakes,  and  in  most  cases  of  wide  distribution,  and  the  **  halo- 
limnic" group.     The  latter  are  regarded  as  the  original  inhabitants, 
^  the  ordinary  fresh-water  forms  are  of  more  recent  introduction. 
The  "halolimnic"  moUusca  belong  to  fourteen  genera,  all  univalves, 
And  of  these  no  less  than  eight  so  closely  resemble  forms  found  fossil  in 
the  Jurassic  rocks  of  Western  Europe,  that  there  is  good  reason  to  regard 
them  as  descendants  of  the  same  or  similar  species.     It  must  be  remem- 
bered that  evidence  of  this  kind  is  accumulative,  the  resemblance  of  one 
<>rtwo  shells  might  be  due  to  accidental  similarity,  but  it  is  very  ques- 
tionable whether  the  numerous  instances  here  described  and  illustrated 
^y  excellent  figures  of  the  modem  and  ancient  forms  side  by  side  can 
^  Attributed  to  fortuitous  resemblance.     The"  halolimnic  fauna  is  there- 
ore  regarded  as  derived  from  marine  organisms  of  Jurassic  age,  and  as 
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the  etrncture  of  the  animals  is  ehown  to  be  of  a  generaUzed  or  primitive 
type,  it  IB  a  resBoQable  concluBioii  that  these  genera  have  retained  the 
external  and  internal  stractiire  of  forms  belonging  to  Middle  Meaozoic 
times.  In  retaining  a  structure  less  specialized  than  that  of  their 
nearest  marine  relatioDs,  the  lialolimnic  types  of  Tanganyika  agree  with 
most  forms  of  freah-water  life,  but  they  are  distinguished  by  their  rela- 
tion to  a  fossil  fauna  of  a  definite  geological  age. 

How  these  descendants  of  old  Jurassic  molluscs  found  their  way  into 
Tanganyika  is  not  quite  so  clear,  but  it  ia  inferred  that  they  may  have 
inhabited  the  area  of  the  lake  since  this  tract  formed  part  of  a  Jurassic 
sea,  which  is  supposed  to  have  extended  over  the  Cungo  baain. 

So  far  as  this  the  views  expressed  in  the  present  work  may  be 
accepted  as  justified  by  the  evidence,  though  some  of  the  data  on  which 
the  former  existence  of  a  marine  area  in  the  Congo  basin  is  inferred  are 
not  convincing.  For  instance,  some  weight  is  attached  to  the  presence 
in  the  present  Congo  estuary  of  a  genus  Tympanotomiu,  allied  to  one  of 
the  Tanganyikan  genera.  But  this  same  genus  abonnds  on  the  shores 
of  the  Indian  ocean,  and  might  consequently  be  regarded  as  showing 
that  the  Tanganyikan  halolimnic  fauna  is  of  Eastern  origin. 

The  weakest  point  in  the  connection  between  the  Tanganyikan 
halolimnic  fauna  and  the  Jurassic  marine  fauna  is  that  it  is  oonfined  to 
univalve  shells  belonging  to  a  single  section.  In  Mr.  Moore's  opinion, 
besides  the  halolimnic  moUusca,  the  prawns,  crabs,  sponges,  jelly-fiBbes, 
and  several  of  the  fishes,  the  ganoid  Polyplerus,  the  dipnoan  ProtopUnu, 
some  of  the  Characinidie,  and  most  of  the  Ciohlidie  (p.  340),  should  be 
included  in  the  halolimnic  group.  So  far  as  some  of  the  invertebrata 
are  concerned,  he  may  be  right,  but  none  of  them  have  the  same  specially 
Jurassic  affinities  as  the  moUusca,  whilst  not  only  are  all  the  fishes 
widely  spread  types,  but  the  CichlidsB  in  especial  are  perch-like  forms, 
nothing  resembling  which  is  known  from  Jurassic  rocks,  or  in  any  beds 
older  than  Upper  Cretaceous.  It  is  urged  (p.  340)  that  Tanganyika  is 
the  original  centre  from  which  the  Cichlidae  were  distributed,  firstly, 
because  of  the  number  of  species  occurring  in  the  lake ;  seoondly, 
beoause  of  their  primitive  character.  The  second  argument  may  be  of 
somo  importance;  the  first  is  not,  as  a  single  instance  will  show.  The 
majority  of  living  antelopes  are  African,  but  the  original  source  of  the 
antelopes  was  in  all  probability  in  Europe  and  Asia, 

There  are  some  other  opinions  expressed  in  '  The  Tanganyika 
Problem  '  to  which  it  is  desirable  to  call  attention,  beoause  they  are 
different  from  those  held  by  biologists  generally.  They  are  found 
in  chapter  ii.  Mr,  Moore  discusses  the  distribution  and  origin  of 
fresh- water  faunas,  and  concludes  (p.  29)  that  they  are  "  chiefly  oomposed 
of  the  remains  of  a  ouce  widely  distributed  and  ancient  sea-fauna, 
the  ancestars  of  the  surviving  components  of  which  were  forced  out  of 
the  ocean  into  the  fresh  waters  of  the  globe  owing  to  a  change  in  the 
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ohAiaoter  of  the  sea  itaelfl  This  change  appears  to  have  beoome  suffi- 
oientlj  stnmgly  marked  to  have  produced  an  appreciable  differentiation 
at  a  period  roughly  corresponding  to  the  oommenoement  of  the  secondary 
rooks.  In  this  matter  it  would  appear  that  assemblages  of  similar 
organisms  have  of  necessity  taken  to  firesh  water  all  over  the  world 
about  the  same  time.** 

This  startling  hypothesis  is  a  return  to  the  doctrine  of  the  "  sporadic 

origin"  of  species  and  genera  current  in  pre-Darwinian  times.    The 

whole  subject  of  the  origin  of  fresh-water  faunas  was  discussed  by  Darwin 

m  chapter  xiL  of  the  *  Origin  of  Species/  and  his  conclusions  are  opposed 

to  those  expressed  in  *  The  Tanganyika  Problem.' 

There  is  one  objection  to  the  hypothesis  of  the  ordinary  fresh-water 
isiina  having  been  derived  from  the  marine  life  of  any  single  geological 
epooh,  which  may  be  mentioned,  because  it  has  a  particular  reference  to 
the  Tanganyikan  fauna.  Mr.  Moore  has  shown  that  near  allies  of 
several  Tanganyikan  halolimnio  shells  are  found  in  Jurassic  strata,  and 
has  inferred  that  the  Jurassic  forms  were  the  ancestors  of  the  recent 
genera.  But  where  is  the  ancient  marine  fauna  from  which  Unio  and 
OoHHCulOf  Vinpara  and  Melania^  Lffmnea  and  PlanorhUj  are  probably 
derived?  The  first  step  towards  establishing  a  common  origin  for  these 
genera  is  to  show  that  a  fauna  once  existed  from  which  all  might  have 
descended. 

The  earliest  strata  in  which  an  assemblage  of  fresh- water  mollusca 
is  found  at  all  nearly  approaching  that  of  the  present  day  is  in  the 
Porbeck  and  Wealden,  Upper  Jurassic  and  Lower  Cretaceous.  Had 
these  forms  established  themselves  in  fresh  waters  about  **  the  oom- 
menoement of  the  formation  of  the  secondary  rocks,"  why  are  none  of 
them  found  in  the  Trias,  in  which  there  is  no  lack  of  strata  of  fresh-water 
origin?  It  may  be  added  that,  although  many  fish  are  known  from 
Triaaric  rocks,  nothing  resembling  the  commonest  forms  of  fresh- water 
^  fish-life,  such  as  carps,  siluroids,  and  percoids,  occurs  amongst  them. 

The  opinion  is  expressed  (p.  30)  that  fresh-water  mollusca  have  but 

little  tendency  to  migrate,  and  that  fresh-water  fishes  and  the  more 

active  invertebrata  have  greater  migratory  powers  than  mollusca.    This 

^  opposed  to  the  views  generally  held.    It  is  well  known  how  quickly 

^'^  artificial  pond,  with  which  no  stream  is  connected,  becomes  stocked 

^ttx  fresh-water  shells,  and  Darwin  and  others  have  shown  how  the 

^Ung  are  transported  by  birds,  whilst  it  is  a  well-known  fact  that  the 

jf^'v©  of  pond-mussels  (Unto)  attach  themselves  to  fishes.    The  specific 

.  ^^renoes  between  the  different  African  lakes,  strongly  and  repeatedly 

^^^isted  upon  by  Mr.  Moore  as  evidence  of  a  separate  origin  of  the 

^Xlusca  inhabiting  those  sheets  of  water,  will  not  weigh  much  with 

^^•e  who  know  on  what  trivial  differences  "  species  "  of  fresh-water 

^^llnsca  are  founded. 

There  is  one  more  argument  of  Mr.  Moore's  which  must  be  challenged. 
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Ho  Baj-8  (pp.  19,  20),  "  The  distribution  of  Characinid  fishes  in  the 
Amerioau  tind  African  freBh  waters  is  quite  inexpUoable  on  any  sup- 
position of  their  having  originated  as  a  relio  fanna  in  some  one  arm  of 
the  sea,  .  .  .  for  there  is  no  evidence  that  there  has  been  any  connection 
between  the  remote  state  (tic)  land  masses  which  these  bodies  now 
inhabit.  ...  It  is  the  same  with  the  Ciohlido!  and  many  other  forms 
of  fish."  The  view  advocated  is  that  these  African  and  American  fresh- 
water fishes  must  have  originated,  on  both  sides  of  the  Atlantic,  from 
marine  forms  HimoltaneouHly,  but  independently.  It  is  sufficient  to  say 
that  no  such  origin  oould  account  for  the  distribution  of  AmphisbEenldn, 
a  family  of  land  lizards,  with  a  similar  diatribtition  to  that  of  the 
Oiohlidie  and  Characinidje.  Mr.  Moore  cannot  be  acquainted  with  all 
that  has  been  written,  both  by  biologists  and  by  geologists,  as  to  the 
former  land  connection  between  Africa  and  South  America,  a  connection 
which  appears  to  have  esisted  during  Jurassic  and  Cretaceous  times,  and 
which  probably  continued  in  the  early  Tertiaries,  The  geological  data  are 
treated  by  Suesa  in  t!ie '  Antlit  z  der  Erd© ; '  the  biological,  palceontologioal, 
and  recent  facts  are  to  be  found  scattered  through  a  number  of  works, 
the  earliest  being  by  the  late  Prof.  Neumayr.  The  principal  data 
known  in  1890  are  contained  in  the  presidential  address  to  the  Geological 
Society  for  that  year,  but  additional  evidence  has  since  been  brought 
forward  by  Gregory,  Beddard,  and  others,  one  of  the  most  recent  oon- 
tribntions  to  the  subject  being  that  of  Dr.  Max  Sohoeller,  uotlced  in  this 
Journal  for  January,  p.  67.  But  the  facts  are  so  widely  known,  that  it 
is  remarkable  to  tind  tliem,  together  with  those  contained  in  Darwin's 
'  Origin  of  Species,'  completely  ignored  by  a  writer  who  is  propounding 
novel  views  on  the  distribution  of  animals. 

If,  however,  no  favourable  opinion  can  be  expressed  on  some  of 
the  biological  theories  announced  in  '  The  Tanganyika  Problem,'  the 
descriptions  and  figures  of  the  animals  found  are  of  great  merit.  The 
account  of  the  fishes  is  by  Mr.  Boutenger,  and  the  accompanying  figures, 
both  coloured  and  unooloured,  are  admirably  executed.  The  descriptions 
of  the  mollusoa  and  of  the  other  invertebrata  are  by  Mr.  Moore,  and 
form  a  valuable  addition  to  knowledge,  and  the  accompanying  cuts  are 
good.  The  landscapes  in  the  earlier  part  of  the  book  are  less  successfol, 
and  it  is  to  be  regretted  that  misprints  are  rather  numerous  throughout. 

W.  T.  B. 
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By  DOUGLiS  W.  FRESHFIELD. 
SoMB  years  ago  (in  1880)  I  argued,'  with  a  pertinacity  which  I  am 
afraid  may  have  seemed  presumptuous  to  some  of  my  readers,  against 

i.  New  B«riea ;  nod  Atpitta 
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tlw  couTiotion  of  the  lAte  GenentI  Walker,  formerly  the  hokd  of  tho 
Indun  Snrv^,  that  Hennaim  Schlagintireit,  together  with  Ur.  Brian 
HodgKtn,  ft  witaieu  of  great  weight,  and  other  more  recent  Reaideata 
IB  Nepal,  were  miataken  in  believing  that  the  niowy  peaks  viaible 
to  the  east  from  the  oeigbboarhood  of  Katmandu,  and  called 
«•  Qanriiankar "  by  the  inhabitanta,  in  all  probability  include  the 
kianfnlated  peak,  29,002  feet,  oommonly  known  in  l-'ngland  as  "  Monnt 


(4/((r  Btrr  haedft  plailvjrapk. 


Major  (now  Colonel)  Waddell,  iin  authority  on  thutio  mattem,  «x- 
jnmim  what  I  presume  has  been  the  popakr  verdiot  uii  the  discaHBion 
in  the  following  terma :  * — 

"On  the  Continent  one  of  the  vague  Indian  mythological  names, 
obtained  by  Schlagintweit  from  the  llindooized  Nepalese  of  Khatmandn, 
fn  a  monntain  which  he  sapposed  to  be  identical  with  the  Everest  of 
the  Survey,  is  nmally  aaaigned  to  it — namely,  *  Gauri-sankar,'  one  of 
tlie  titles  of  the  conjugal  Indian  god  Shiva,  the  Dcatroyor,  and  his  wife. 
But  it  is  not  generally  known  that  the  identity  uf  these  two  mountains 
hubeen  condnsively  disproved  by  General  Wulker,  the  late  iiJurveyor- 
Qeneral  of  India,  and  by  Colonel  Tanner,  his  deputy.  Owiug  to  the 
carrature  of  the  Earth,  and  the  iuterpoaition  of  other  ruugos,  it  is 
phyncally  impossible  to  see  Everest  either  from  Khatiutindu,  or  the 
Kanlis  or  Kakani  peaks,  whence  U.  Schlagintweit  believed  he  suw  it. 


*'ABMing  Ibe  HlmaUra*'    l>r  Ti.  II.  Wmlilcll. 
•iKlllug  of  the  local  DMnea  adoptiil  by  the  uutliur. 


tSW.     I  liuvc  not  ullunjd  tbu 
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and  got  hiB  local  name,  '  Gauri-sankar.'  As  for  Kancheojunga,  which 
Sohlagintneit  Bays  was  also  visible  from  that  poeitioD,  it  ia  shown  to 
be  'fully  100  miles  heymid  Ike  moit  remote  point  visibk  from  that 
locality.'  And  Colonel  Tanner  has  directly  proved  that  the  Ganriean- 
karof  Sohlagintweit  is  certainly  not  the  Everest  of  the  Survey,  but 
a  much  smaller  and  totally  diSerent  mountain.  He  writes,  *  I  have 
now  before  tno  the  panoramic  protiles  and  angular  measurements  of 
Major  Wilson,  for  some  time  Resident  in  Nepal,  who  observed  firom 
Sheopuri,  a  point  on  the  Eaulia  ridge.  Sohlagintweit  a  Ganriaankar, 
the  "Everest"  of  snoceBsive  political  Besidents  in  Nepal,  waa  pointed 
out  to  Major  Wilson,  and  from  his  angular  meaBuremente  I  am  able  to 
identify  that  peak  as  No,  XX.,  23,447  feet,  more  than  a  mile  lower  than 
Everest,  aud  in  point  of  distauce  very  far  short  of  it.'  " 

So  far  Colonel  Waddell.  His  assertions  are  convincing  at  first 
sight ;  but  they  do  not  bear  esaminatiou.  When  we  refer  to  the  official 
map,  of  whioh  he  furniBhes  a  reproduction,  we  notice  that  there  is 
nothing  in  that  document  to  show  that  it  is  imposaihlo,  either  from  the 
curvature  of  the  Earth  or  the  interposition  of  other  ranges,  eeparatety 
or  oombined,  for  the  peak  of  29,002  feet  to  be  seen  at  a  distance  of  105 
to  HO  miles  from  a  height  of  7000  to  10,000  feet,  some  7  miles  north  of 
Katmandu.  From  Katmandu  itself  the  great  peak  would  apparently  be 
covered  by  the  peak  XVIII.,  21,957  f&et.  But  what  can  be  seen  from 
the  city  itself  never  formed  any  part  of  my  argument. 

In  1886  I  concluded  my  share  in  the  discussion  by  stating  that  it 
must  be  left  for  some  competent  observer  at  Katmandu  to  decide 
whether  the  29,002-f6et  peak  is  visible  from  the  hills  in  the  vicinity. 

At  the  end  of  last  year  two  fresh  pieces  of  evidence  turned  np. 
Lient.' Colonel  Pears,  the  Kesident  at  Katmandu,  confirmed  to  me  the 
report  of  his  predecessors  that  the  snows  seen  to  the  east  from  near 
Katmandu  are  locally  called  "  G&nrisaukar,"  and  Mrs.  Pears  exhibited 
at  the  Alpine  Club  a  sketch  of  this  range.  The  objection  will,  of 
course,  be  taken  that  this  new  evidence  by  itself  is  only  a  confirmation 
of  the  statement  of  earlier  travellers  that  the  eastern  snows  Been  from 
this  quarter  are  called  Ctaurlsaakar,  and  no  proof  that  the  29,002-feet 
Hummit  is  one  of  the  peaks  visible.  But  we  have  also,  i 
work  *  juat  published,  a  photograph  of  the  view  of  the  c 
from  the  htll  (Kaulia  and  Eakaui  are  points  on  the  same  ridge)  viaited 
by  Sohlagintweit,  with  what  is  obviously  an  enlargement  of  part 
of  it,  showing  the  principal  group. 

Now,  in  these  photographs,  jnst  over  the  northern  €ank  of  a  peak 
we  can  hardly  be  wrong  in  reoogniKing  as  XVIII.,  appears  a  snowy 
mountain,  the  outline  of  which  corresponds  very  closely,  taking  into 
account   the   relative   positions    from    which   the   photograpLa  .. 


'  Diuch  Indien  im  veaohloMCDen  I^nd  K«(«L'    B;  Dr.  Boaok    HaS,' 


\ 
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THE  NEPAL  PEAKS  FROM  SANDAKPHU. 
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obtained,  with  the  outline  of  the  29,002-feet  peak  in  Signer  Sella's 
photograph,  as  seen  from  the  Chnnjerma  pass  in  eastern  Nepal.  And 
this  mountain  is,  with  regard  to  peak  XYIII.,  in  the  exact  position 
where  "Mount  Everest"  should  be.  It  may  be,  as  the  surveyors 
insisted,  hidden  from  the  city  by  peak  XYIII.,  but  the  situation  of 
Kakani,  a  few  miles  further  north,  suffices  to  open  it. 

This  summit  was,  we  understand  from  Dr.  Boeck,  pointed  out  to 
him  as  Gaurisankar,  and  he  apparently,  quite  unoonscious  both  of  the 
previous  visit  of  his  fellow-oountryman  to  the  spot,  and  that  he  is  deal- 
ing with  a  oontroversial  matter,  congratulates  himself  on  his  aocomplish- 
■ent  of  a  pilgrimage  to  "  Gkurisankar-Everest,  the  highest  mountain  of 
ike  Earth." 

It  seems,  therefore,  to  me  that  Dr.  Boeck  has  furnished  some  further 
ground  for  believing  that  Mr.  Hodgson  was  right  after  all,  and  that  the 
summit  known  in  this  country  as  "  Mount  Everest "  does  form  part  of 
the  group  visible  and  known  as  "  Gaurisankar  "  to  the  natives  of  central 
NepaL  I  should  add  that  a  summit  apparently  corresponding  in  position 
with  the  peak  XX.  of  the  Survey  is  also  recognizable  in  Dr.  Boeck's 
photograph. 

I  trust  I  have  made  it  clear  that  the  point  I  have  been  arguing 
throughout  is,  whether  the  29,002-feet  peak  is  among  the  snows  visible 
from  Kakani,  and  known  as  Gaurisankar,  and  not,  whether  Schlagint- 
weit,  or  Major  Wilson,  or  other  observers,  have  identified  rightly  the 
particular  summit.     Most  visitors  to  Sikhim,  including  Schlagintweit 
and,  at  one  time,  General  Walker  himself,  mistook  Makalu  for  the 
highest  peak.    This  does  not  affect  the  fact  that  '*  Mount  Everest "  is 
visible  from  Sandakphu.    Nor  could  the  failure  of  Europeans  at  Kat- 
mandu to  recognize  which  was  the  culminating  point  of  the  group  the 
Nepalese  call  Gaurisankar  prove  that  the  29,002-feet  peak  is  out  of 
sight,  or  is  not  called  Gaurisankar.    An  instance  nearer  home  may 
help  to  make  the  case  more  clear.    On  the  Italian  lakes  the  Saasgrat 
lifts  been  frequently  mistaken  for  Monte  Rosa.     No  one  would  argue  on 
ihiB  account  that  Monte  Bosa  is  invisible,  or  has  not  the  best  right  to 
^te  name.     The  reason  for  which  the  surveyors  argued  so  strenuously 
^ort^.gye  years  ago  that  the  29,002-feet  peak  cannot  be  the  Gaurisankar 
^^  ^epal  was,  of  course,  that  their  chiefs  proceeding  in  giving  the 
'^^T^ntain  an  English  name  was  excused,  or  justified,  at  the  time  by  the 
**^^Ttion  that  it  had  no  local  or  native  name.     We  have  now  got  two 
r^^Xve  names,  the  Indian  name  Gaurisankar  and  the  Tibetan  name 
^^^mokankar,  long  ago  brought  forward  by  Ohandra  Das,  and,  though 
^"^"er,  so  far  as  I  know,  seriously  disputed,  generally  ignored,  until 
/'^^Xonel  Waddell  brought  it  into  prominence.     Personally  I  should  like 
^ee  Gaurisankar  win  the  day. 
The  illustration  in  the  text  is  taken  from  Dr.  Boeck's  photograph. 
^6  two  photographic  plates  show  the  aspect  of  Mapalu  and  the 
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29,002-feet  peak  from  the  south-east  and  somewhat  sontb  of  east,  at 
(liBtanoee  of  90  and  70  milea  reBpectiTely. 

Dr.  Boeok  declares  qoite  positively  that  from  Katani  he  recognized 
EAngohenjunga,  Kabm,  and  Jannn,  and,  as  in  a  previona  year  he  had 
made  the  trip  from  Daijiling  to  Famionohi  and  Akiuthang,  he  ought  to 
have  had  no  difficulty  in  recognizing  Buch  cbaracterietio  forms.  Dog- 
niatio  assertions  about  the  visibility  of  Kangchenjnnga  from  certain 
points  in  central  Nepal  can,  however,  carry  no  weight  until  confirmed 
by  Enbstantial  evidenoe.  All  depends  on  the  exact  height  of  the  stand- 
point and  the  intervening  ranges.  As  far  as  the  curvature  of  the  Earth 
is  concerned  there  is  no  difficulty  whatever.  I  have  recognized  with  the 
naked  eye,  and  examined  with  glasses,  from  a  summit  (Punta  di  San 
Matteo)  of  the  Orteler  group  Monte  Viso,  210  miles  distant,  and  some  of 
the  triaogalations  of  the  Indian  Survey  depend  on  rays  of  even  greater 
lengtli.  Kangchenjunga  is  less  Iban  200  miles  from  Eatmundu,  and  is 
16,000  feet  higher  than  Monte  Viso,  But,  as  far  as  I  can  judge  from 
maps,  the  southern  outliers  of  the  Gaarisankar  group,  over  20,000  feet 
in  height,  would  effectually  mask  the  Sikhim  mouutains  from  the  west. 
I  trust  that  Colonel  Pears,  on  his  return  to  India,  may  be  able,  with  the 
help  of  the  Surveyor- General,  to  obtain  tele  photographic  views  of  the 
visible  ranges,  with  the  hearings  of  the  principal  peaks  seen  from 
central  Nepal,  and  thus  settle  definitely  the  mitters  still  in  oontroversy.* 


THE  CIRCULATION   OF   THE  ATMOSPHERE  IN  THE 
TROPICAL  AND  EQUATORIAL  REGIONS. 

Ma.  A.  Lawekkce  IIotch  com munic ales  to  the  Munllily  Wealhcr  Hcvlew  for  April 
last,  the  repliei  of  Prof.  Hildebrandason  to  inqiiiriea  addressed  to  him  as  to  the 
state  of  knowledge  of  the  circulation  of  the  atmoBpherc  wicbio  the  tropics,  and  the 
posubility  of  extending  that  knowledge  by  means  of  "  soundings "  with  kites  or 
balloons.     Prof.  Hildebranduon's  statement  is  as  follows  ;— 


The  TJprBn  Abtitrade  and  its  iNVESTiGATiosa 
ThMria  of  Atmospheric  Circfdalion.'—lt  has  been  believed  from  the  lime  of 
Hallef,  and  more  fully  developed  theories  have  been  put  forward  by  Dove,  Maury, 
and  Ferrel,  that  the  asceoding  currents  above  the  thermal  e<}uator  proceed  Imme- 
diately as  south-west  and  north-west  antitradea  over  the  north-east  and  eouth-east 
trade  winds.  A  part  of  the  antitrade,  perhaps,  sinks  down  over  the  high  barometric 
pressures  in  Ibe  North  and  South  Atlantic  oceans  and  returns  with  the  trade  winds, 
bat  the  greater  part  of  the  antitrade  first  descends  to  the  surface  of  the  ocean  north 


•  The  report  of  the  aurrojor  W.  H.  (published  separately  with  a  map  in  1887) 
tbrovB  no  light  on  the  point  tmder  difloniaimi,  although  he  crosied  a  pais,  the  Pango 
l.a.  only  21  milee  to  the  north-west  of  the  29.002-feet  peak. 
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and  xnith  of  the  trade  wincla,  and  continues  to  the  polea  aa  the  prerailmg  iouth- 
weat  or  nortb-weat  wioda  of  the  north  or  south  temperate  lonea.  The  faota  npon 
which  thiB  thauy  la  haaed  are  very  meagre.  It  is  onlf  on  the  peak  of  Tcnerifle 
(12,160  feet}  that  the  antitrnde  can  be  obterred  the  whole  year.  Its  mean  lower 
Itmit  ia  at  the  height  of  9000  feet,  and  this  height  is  greater  in  summer  than  in 
irinl«r.  In  October  it  einks  to  6000  feet.  Leopold  von  Buch  (ae  cited  by  Dove, 
*DaBOaaetsderStuTme,'p.  27)  wrote  In  1826,  as  followi :  "  Should  we  not  believe 
that  the  west  wind  Bought  for  on  the  summer  voyages  from  TenerlfTe  to  England 
in  the  latitude  of  the  Azores  and  ordinarily  found  there  ...  is,  as  well  as  the 
mat  wind  on  the  summit  of  the  peak,  the  npper  equatorial  current  that  baa 
k«e  oome  down  to  the  lerel  of  the  sea  ?  It  would  then  follow  that  the  equatorial 
CBiaot  of  the  upper  regions,  at  least  over  the  Atlantic  ocean,  does  not  reach  the 
I*.- 


So  fiv  aa  I  know,  this  is  the  only  empirical  fact  upon  which  the  theory  is 
founded ;  bnt,  on  the  other  hand,  it  ehotild  be  said  that  it  is  not  proved  that  the 
nufiee  wind  at  the  Aaoree  is  the  prolongation  of  the  antitrade.  When  the  centre 
of  the  barometric  maximum  shifts  to  the  south,  the  south-west  wind  also  moves 
'o  lower  latitudes,  and  as  the  antitrade  Binha  near  the  centre  at  the  same  time,  it 
TnUUy  must  he  at  a  lower  level  oo  the  peak  when  the  centre  is  approaching. 
^^,v  already  stated,  it  is  not  certain  that  the  antitrade  reaches  the  surface  of  the 
°°4a  north  of  this  centre  of  high  presaare. 

4tteiaiaed  FacU. — Our  knowledge  U  very  limited.  We  know  that  the  anti- 
f'*de  exists  over  the  trades,  at  least  In  the  North  Atlantic  and  at  the  Sandwich 
"Wds,  but  no  one  has  found  this  upper  current  in  Central  America  or  in  Ecuador, 
'Ule  the  smoke  of  the  highest  volcanoes  around  Quito  constantly  indicate  a 
BtniQg  ^Qj  f^Qj  the  east.    On  the  accompanying  map  the  isobars  and  surface 
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winds  for  July  ara  copied  from  Hann's  '  Atlaa  der  Mateorologie,'  while  the  long 
arrows  indicate  the  directions  of  moTemeat  of  the  cirnia  clouds  in  July.  We  see 
that  there  ia  a  broad  upper  Btream  flowing  from  the  east  both  abovo  and  on  each 
ude  of  the  thermal  equator.  At  Manila  the  direction  is  eaat-nortb-east,  in  India 
•outh-east,  Congo  east-south-east,  Ouiana  and  Costa  Rica  due  east,  Jamaica  and 
Havana  east- sooth -east,  thongh  in  winter  It  is  west^eontb-west  at  Havana.  Id 
about  latitude  20°  the  direction  is  west- soatb- west  at  Key  West  and  west-Dortfa- 
weat  at  Mauritius,  while  over  the  whole  temperate  zone  of  the  Northern  Hemisphere, 
from  the  United  Statea  in  the  nest  to  Assam  and  Shanghai  in  the  east,  westerly 
winds  prsTait.    At  Melbourne  the  direction  is  also  west  16°  N. 

The  obserrations  discussed  in  the  forthcoming  '  Bapport  sur  les  Observations 
Internationales  des  Nuages  au  Comit£  MSl^orologique  International,'  which  will 
probably  be  issued  this  year,  indicate  that  there  exist  in  the  npper  regiona— 

(1)  A  strong  easterly  wind  above  the  equatorial  belt. 

(2)  Strong  westerly  winds  over  tbe  two  temperate  lones,  forming  two  immense 
polar  cyclones,  in  which  our  ordinary  cyclones  are  formed  as  satellites. 

(3]  At  about  20°  north  and  south  latitudes  tbe  easterly  wind  rapidly  shifts  to 
tbe  Bontb-west  and  west.  Above  the  peak  of  Teneiiffe  the  antitrade  blows  from 
almost  due  west  in  winter  ;  there  are  no  observations  in  summer. 

The  late  Mr.  Abercromby  observed  with  great  care  the  upper  currents  in  the 
doldrums  of  both  tbe  Atlantic  and  Indian  oceans,  and  came  to  the  conclusion  that 
at  high  levels  the  two  trade  winds  rather  tend  to  ooalesce  into  a  single  wind  from 
the  east,  and  that  the  poleward  motion  of  air  nfar  the  equator  is  very  smal).  These 
results  were  got  by  watching  very  carefully  the  vertical  succession  of  upper 
currents.  In  the  Northern  Hemisphere,  if  one  stands  with  bis  faoe  to  the  wind, 
the  upper  winds  will  be  found  coming  more  and  more  from  tbe  left  hand  the 
higher  they  are.  In  the  Southern  Hemisphere  the  rule  is  reversed,  for  then  the 
tipper  currents  Sow  more  and  more  toward  tbe  left.  Now,  in  his  investigations, 
Abercromby  found  that  with  the  surface  wind  blowing  from  south-east  or  south- 
west there  was  a  more  easterly  wind  at  higher  levels,  or,  in  other  words,  that  the 
vertical  succeseion  of  winds  proper  to  the  Southern  Hemisphere  prevailed  also  for 
some  distance  north  of  the  equator.  In  the  southern  Indian  ocean  from  10°  to 
13°  S.,  during  its  season  of  north-west  monsoon,  be  found  the  npper  clouds  coming 
from  north -north-east  or  east,  or,  in  other  words,  the  rule  of  succession  for  the 
Northern  Hemisphere  extends  a  little  over  the  equator  into  the  Southern  Hemi- 
sphere. Hence  it  is  proved  that  the  trades  and  monsoons  do  not  meet,  rise,  and 
flow  back  poleward,  but  that  the  two  winds  coalesce  to  form  one  general  easterly 
wind  or  one  general  current  toward  the  west  over  tbe  doldrums,  which  was  observed 
directly  after  the  eruption  of  Krakatoa  in  August,  1884.  The  dust  went  around 
the  world  at  the  equator  in  a  few  days,  but  did  not  reach  middle  latitudes  until 
two  or  three  months  later.  Our  knowledge  of  the  vertical  variation  of  temperature 
and  humidity  is  almost  nothing,  and  we  do  not  know  whether  there  is  a  Buddeo 
change  in  these  elements  between  the  trade  and  the  antitrade,  etc. 

Method  of  Exploration  propoted. — The  first  experiment  could  best  he  performed 
in  July  and  August,  for  at  that  season  the  thermal  equator  is  at  its  moat  northerly 
latitude,  and,  of  course,  the  doldrums  and  the  prolonged  south-east  trade  winds  are 
broadest  and  best  developed,  since  they  extend  over  10°  of  latitude,  namely,  from 
0°  to  10°  north.  Besides,  we  have  then  a  fixed  point  in  the  Axores,  exactly  in  the 
centre  of  the  barometric  maximum  in  the  North  Atlantic,  and  a  party  landed 
there  during  the  expedition  oould  do  much  interesting  work  in  studying  the 
central  region  of  a  tropical  anticyclone.  The  expedition  should  leave  Boston, 
Mass.,  at  the  end  of  June,  and  follow  the  track  Indicated  by  croues  and  broken 
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UTOws  on  the  nuip.     In  skirting  the  isobar  of  762  millimetres   you  should 
obaerva  carefully  the  direction  of  the  different  clouds,  and  I  trust  you  will  find, 
as  naoal,  that  the  upper  winds  come  more  and  more  from  the  left  hand  the 
higher  they  are,  and  will  not  find  any  trace  of  a  descending  **  equatorial  current." 
By  means  of  vertical  soundings  with  kites  you  will  probably  obtain  the  same 
lenilt  as  at  Blue  Hill  under  the  same  weather  type,  although  I  confess  that  this 
pvt  of  the  experiment  would  probably  be  more  conclusive  in  winter,  when  the 
padient  between  the  Azores  and  Iceluid  is  steeper.    From  the  English  Channel 
p  directly  to  the  Azores,  cutting  at  right  angles  the  isobars  where  they  are  widest 
^Ki,  and,  if  poosible,  land  a  party  at  San  Miguel  to  observe  the  clouds  and  make 
IdlB  soundings  in  the  very  centre  of  the  barometric  maximum.    Then  go  by  way 
tf Madeira  to  Teneriffe,  namely,  over  that  part  of  the  ocean  where  the  antitrade  is 
dnjs  found  at  a  height  of  about  9000  feet,  and  try  to  find  its  inclination,  if 
■7,  with  the  underlying  sea  surface,  the  vertical  variations  of  temperature  and 
laadity  in  the  two  currents,  etc.    Then  proceeding  south  past  the  Gape  Verde 
liiiids  to  the  doldrums,  avoid  the  irregular  conditions  in  the  Gulf  of  Guinea,  and 
p  west  between  10^  and  0^  N.  to  the  South  American  coast  at  about  right  angles 
to  the  south-east  and  south-west  monsoons.    You  will  then  have  a  totally  im- 
kaown  field  to  explore,  but  I  think  that  you  will  find  the  surface  winds  becoming 
aora  and  more  easterly  with  increase  of  height,  without  any  sort  of  antitrade,  as 
it  Teneriffe.     In  this  course  with  the  thermal  equator  the  vertical  soundings  will 
nrely  prove  of  great  interest.    But  it  will  be  of  the  greatest  interest  if,  in  steam- 
iig  against  the  south-east  trade  to  the  latitude  of  Ascension,  you  can  find  any 
•fidance  of  the  antitrade.    It  is  curious  that  at  Mauritius  the  upper  winds  are 
Iram  west-north-west,  against  the  south-east  trade ;  in  summer  when  there  are  no 
^mPTTP*  in  the  Indian  ocean,  the  south-east  trades  at  Mauritius  and  the  south- 
vest  monsoon  of  India  form  an  uninterrupted  surface  wind.    Does  there  then  exist 
i different  wind  above  the  south-east  trade  of  the  South  Atlantic?    If  the  kites  do 
Mi  reach  up  far  enough,  and  if,  as  I  fear,  there  are  no  cirrus  to  observe,  try  to 
md  up  from  Ascension  island  a  balloon  without  instruments — a  true  ballon-perdu 
— io  the  greatest  possible  height  and  watch  its  drift.    In  July  the  south-east 
tiada  Is  strongest,  steady,  and  normal.    From  Ascension  return  over  a  more  steady 
easterly  track  through  the  calms  south-west  of  Guinea  and  the  doldrums,  then 
ow  a  more  westerly  track  to  the  Azores,  and  thence  home,  as  indicated  on  the 
map.    Try  to  find  the  upper  trade  wind  in  this  westerly  part  of  the  northern 
bsiometrio  maximum.    Thus,  in  a  few  weeks,  you  will  be  able  to  solve  some  of 
the  most  important  problems  in  meteorology. 


THE  GEOGRAPHICAL  ASSOCIATION  ANNUAL  MEETING. 

Thi  Annual  Meeting  of  the  Geographical  Association  was  held  on  Friday,  January 
8, 1903.    The  President,  Mr.  Douglas  W.  Freshfield,  occupied  the  Chair. 

In  his  presidential  address  Mr.  Freshfield  said  that,  since  the  Meeting  had  in 
Fospect  more  interesting  matter,  he  would  confine  himself  to  making  a  few 
'Mwrks  connected  with  or  suggested  by  the  Report.  His  first  impulse  in  facing 
«ttch  an  assemblage  of  experts  was  to  apologize  for  the  position  he  occupied  as 
^oir  Chairman.  Fortunately  for  the  Association,  however,  its  success  depended 
^ot  80  much  on  the  merits  of  its  President  as  on  the  energy  of  its  other  officers  and 
^enabers.  He  regretted  the  unfortunate  accident— «  frost-bite  on  Monte  Rosa— 
^Wch  had  deprived  the  Meeting  jof  the  presence  of  their  Treasurer,  Mr.  Masterman, 
^00  had,  however,  continued  to  take  an  active  part  in  their  affairs* 
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The  queetioQS  he  propoeed  to 'dool  with  were  these:  What  progress  U  the 
Associalion  makiDg  ?  In  what  directiuns  should  it  concentrate  its  efforts  at  the 
preaent  jonotureV 

The  Geographical  Association  be^n  lis  corporate  existence  as  a  bodj  militant,  a 
body  Htruggiing  againat  a  national  and  professional  apathy, of  which  they  recogniiied 
the  daDgere.  Of  those  dangers  the  nation  had  since  had  someforcibleexampleB.  It 
would  be  premature  to  aaj  Ihat  it  had  been  awakened,  but  ita  slumbera  liad  been 
at  leoet  aensibly  disturbed.  In  the  matters  they  had  at  heart  there  was  visible 
progress  in  many  directions.  The  School  of  Geography  at  Oiford,  founded 
through  the  exertions  of  the  Royal  Geographical  Socicty^,  was  flourishing.  Mr. 
Bryce,  a  must  competent  wituesB,  had  recently  told  him  that  he  had  found  the 
i«achers  ful)  of  enthusiasm  and  the  learners  growing  in  number.  "  What  a  con- 
traat,"  he  wroie,  "  to  our  day  !  "  The  Vacation  Course,  held  under  the  direction  of 
Messrs.  Maclcinder,  Beasley,  Dickson,  and  HertierCeoo,  seemed  to  have  been  most 
successful,  and  to  ha^e  been  much  appreciated  by  the  teachers  who  were  able  to 
attend,  The  University  of  London  iiad  quite  lately  recogniMd  the  aima  of  the 
Asaociatiou  by  adding  bis  name  to  the  Qeographica!  Board  of  Studies,  and,  at  lh« 
other  end  of  the  educational  ladder,  the  School  Board  of  Lsudoa  aet  a  geographical 
paper  to  which  teo  thousand  children  sent  in  replies,  aud  for  which  two  hundred 
and  fifty  pupils  were  commended.  It  was  still  among  the  head-masters  of  the  great 
upfer  and  middle-olass  public  schools  that  they  met  with  most  apathy.  In 
another  quarter,  indirectly  educational,  they  had  mode  adcauces  by  establiahing 
more  intimate  relations  with  the  heads  of  tbe  Ordnance  Survey,  which,  under  its 
prasent  Director,  Colonel  Johnatou,  had  carried  out  many  of  the  suggestiotLS  mada 
ten  years  ago  on  behalf  of  Ihe  Boyal  Geographical  Society  by  himself.  More  had 
still  to  be  done,  particularly  in  popularizing  the  maps  by  a  better  system  of  di»- 
tribution  and  sale ;  and  they  might  hope  that,  under  a  new  Postmastor-Qensial, 
the  I'ost  Office  would  no  longer  stand  in  the  way,  as  it  bad  in  the  past,  in  stultifirtaB 
ita  offer  to  sell  the  Ordnance  maps  by  insisting  on  superBuous  and  vexatious 
furmolities. 

The  greatest  advance  made  by  tbe  Association  in  the  past  twelve  mootbs  bad, 
however,  undoubtedly  been  the  issue  of  their  new  magazine,  T/i«  Orographkal 
Teacher.  In  a  society  the  members  of  which,  from  the  nature  of  thioga,  could 
not  hope  often  to  meet,  a  magazine  furnished  an  almost  indispensable  bond  of 
communication  and  union.  li^ach  number  had  proved  a  real  success  in  every 
respect.  He  trusted  the  m^ozine  would  prove  an  increasing  success.  He  ventured 
to  express  a  purely  personal  hope  that  writers  would  eschew  as  far  as  might  be 
possible  all  needless  technicalities.  There  was  a  sort  of  scientific  language  that 
sounded  very  like  jargon  to  unscientific  ears.  He  would  not,  for  instance,  for  worlds 
speak  disrespectfully  of  the  eijuator,  but  he  might  confess  to  a  wish  now  and  then 
to  put  down  a  "  consequential  In-ook."  They  must  remember  that  tbe  buainess  of 
the  Association  was  to  rub  into  the  British  public  the  practical  importsDce  of  geo- 
graphical intelligence,  whether  in  war  or  in  politics,  in  commerce  or  in  colonization. 
As  to  war,  they  had  the  utterance  of  that  distinguished  oQicer  and  surveyor. 
Sir  Thomaa  Holdich,  who,  as  President  of  the  GeogrsphicAl  Section  at  the  Belfast 
meeting  of  the  British  Aaaociation,  made  the  following  remarkable  avowal ; 
"Personal  experience  convinced  him  that  the  apathy  shown  by  many  of  our  fore- 
most generals  and  loaders  on  the  subject  of  maps  arose  chiefly  from  a  well-fouoded 
doubt  of  their  own  ability  to  use  them."  This  sentence  he  quoted  from  the  Times 
of  tbe  date.  He  wished  they  could  feel  sure  that  the  lessons  of  the  late  war  bad 
been  taken  to  heart  by  those  who  were  responsible  for  Army  examioatiooa.  As 
to  puliticB,  what  did  they  think  of  gentlemen  who  called  Heligoland  "  tlie  Paad 
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ai  the  BaltiCy"  or  Battim  ''  the  key  of  the  Persian  Gulf,**  setting  up  to  instruct 
the  public  in  the  newspapers  ?  His  last  words  should  take  the  form  of  a  few 
practical  suggestions.  They  would  remember  that  they  were  the  words  of  an 
amateur,  of  one  who  was  an  outsider  among  experts ;  and  they  would  take  them 
only  for  what  they  might  seem  worth. 

He  believed  teachers  should,  for  the  present  at  any  rate,  aim  at  keeping  the 

yictical  nde  of  geography  in  view,  should  insist  on  its  importance  in  regard  to 

knaan  life  and  national  prosperity ;  that  they  should  urge  its  claim,  not  so  much 

a  a  separate  or  a  special  subject,  but  as  an  aspect  of  almost  every  subject  already 

ta^t»  and  as  a  link  between  them.    He  would  not  exaggerate  Uie  place  of 

'       flmuiflunde.    Remembering  that  the  imaginations  of  young  people  are  most 

mif  stimulated  by  what  directly  concerns  humanity,  he  would  not,  with  beginners 

I       4  lay  rate,  incline  too  heavily  or  exclusively  on  the  side  of  geography  which 

I      indies  geology,  on  the  study  of  surface  features — geomorphology  was,  he  under- 

;      rtnd,  the  new  phrase.    And  at  the  present  moment  he  would  make  it  one  of 

Mr  first  objects  to  give  British  citizens  a  clear  understanding  of  the  territories 

sivns  that  constitute  the  British  Empire.    Ignorance,  a  dense  ignorance  that 

lapada  emigration  as  a  plunge  into  the  unknown,  only  less  formidable  than  death* 

us  one  of  the  greatest  hindrances  to  the  better  distribution  of  our  race  throughout 

tlb  Empire.     Such  distribution  is  the  only  alternative  either  to  overcrowding 

lad  misery  at  home  or  to  such  a  limitation  in  the  increase  of  population  as  is 

tts  of  the  normal  signs  of  decadence  in  a  country.    The  task  ought  not  to  prove 

tao  difficult.     Photography  and  the  lantern  could  come  in  a  marvellous  manner  to 

die  asostance  of  the  teacher.     Slides,  such  as  those  prepared  by  Mr.  Andrews 

■d  others,  might  be  more  extensively  used.    Every  one  knew  how  by  such  means 

te  clergy  had  drilled  into  children's  minds  the  features  of  Palestine  and  of  life 

is  the  East.    We  might  take  a  lesson  from  these  pious  enthusiasts,  and  do  the 

ame  lor  Canada,  Australia,  and  the  Gape.    He  must  now  make  place  for  one  who 

could  apeak  with  authority  as  regards  Australia,  Sir  J.  Cockbarn,  formerly  Prime 

Mimster  of  South  Australia,  who  had  been  kind  enough  to  respond  to  their 

invitation,  and  would  address  the  meeting. 

I  The  Hon.  Sir  John  A.  Cockbum,  E.C.M.G.,  M.D.,  then  delivered  an  address 

on  Australia. 

Mr.  A.  W.  Andrews  then  exhibited  a  number  of  maps,  views,  and  diagrams 

illoatrative  of  the  Ordnance  Survey  maps.    He  said  that  the  use  of  maps  showing 

land  elevation  must  be  an  integral  part  of  any  intelligent  geographical  teaching. 

For  a  satis&ctory  delineation  of  relief  and  steepness  of  slope,  maps  such  as  the 

Mries  of  part  of  the  Ghilterns  prepared  for  the  '*  war  game,*'  and  showing  contour 

lines  at  10  feet,  were  necessary.    The  admirable  hill-shaded  maps  combined  with 

oomtoor-linea  issued  by  the  Ordnance  Survey  should  enable  teachers  to  deal  with 

^  relief  of  their  own  neighbourhood.    By  slides  of  maps  aod  pictures  of  the  coast 

of  Cornwall  in  the  Land's  End  peninsula,  he  then  showed  the  way  to  treat  a  typical 

ana. 

Sir  Joshua  Fitch  proposed,  and  Prof.  Westlake  of  Cambridge  seconded,  a  vote 
of  tluuiks  to  Sir  John  Cockburn  and  to  Mr.  Andrews. 

The  Annual  Report  was  then  approved,  and  oflice-bearers  elected  for  1903. 

A  series  of  typical  sheets  of  the  Ordnance  Survey  maps  was  exhibited  at  the 
aeeting,  and  afterwards  in  the  map  room  at  1,  Savile  Bow,  where  a  number  of 
*<*cherB  and  others  inspected  it. 
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REVIEWS. 

EUROPE. 

Iceland. 

*  Across  Iceland.'    By  W.  Bisiker.    With  Illustraiions  and  Maps,  and  an  Appendix  by 
A.  W.  Hill  on  the  Plants  collected.    London :  Edward  Arnold.    1902. 

A  number  of  narratives  of  travel  in  Iceland  by  Englishmen  and  Americans 
have  appeared  in  recent  years,  but,  unfortunately,  few  contain  anything  of  geogra- 
phical or  scientific  importance,  and  still  fewer  any  new  information.  A  book, 
therefore,  describing  a  really  new  geographical  examination  of  some  part  which 
was  little  known  before  is  very  welcome,  and  such  a  work  is  that  of  Mr.  W. 
Bisiker.  The  author  made  it  his  especial  task  to  examine  and  survey  tha 
Kjalvegnr  country  between  Hofsjokull  and  Langjokull,  in  Central  Iceknd. 
Although  this  route  is  annually  used  by  travellers,  and  has  been  described  by 
various  scientific  men,*^  Mr.  Bisiker  is  the  first  who  has  surveyed  this  r^ioQ 
in  detail,  and  he  has  published  in  his  book  an  excellent  map  of  the  central  part 
of  Ejalvegur,  which  gives  his  work  permanent  value.  It  is  to  be  hoped  that  tbe 
author  will  continue  his  explorations  of  little-known  districts  in  Icdiand  or  elie- 
where,  which  he  has  so  well  commenced.  Work  is  plentiful  everywhere,  but  the 
trained  labourers  are  few.  The  party  stayed  some  time  at  the  remarkable  group 
of  warm  springs  on  Hveravellir,  explored  the  neighbourhood,  and  ascended  the 
volcano  Strytur  and  other  adjacent  summits.  Hveravellir  and  its  surrounding! 
were  first  examined  by  E.  Olafsson  in  1752,  and  were  fully  described  by  Ebenoer 
Henderson  in  181 5,t  but  since  then  the  warm  springs  are  much  changed.  ¥tom 
Hveravellir  Mr.  Bisiker  made  an  excursion  to  Eerlingarfjoll,  a  wild  mimntain 
group  of  liparite,  where  great  solfataras  and  fumaroles  burst  forth  in  deep  fimreB 
amidst  ice  and  snow;  the  sulphurous  fumes  have  converted  the  rocks  into  soil  of 
various  colours,  and  the  whole  scene  has  a  grand  and  fantastic  character  unmatched 
in  aoy  other  part  of  Iceland.]:  From  here  Mr.  Bisiker  proceeded  to  the  pretty 
Lake  Hvitdrvatn,  which  is  filled  with  fragments  of  ice  from  two  glaciers  which 
extend  into  the  water.  All  these  places  are  well  and  clearly  described  by  the 
author  in  a  very  agreeable  style.  After  his  researches  in  Ejalvegur  were  ended^ 
Mr.  Bisiker  travelled  to  Reykjavik,  to  the  lava  caves  of  Surtshellir,  to  Stykkishdlmur 
at  Breidifjbrdur,  and  then  on  a  coasting  steamer  round  Gape  Nord  to  the  north  and 
east  coast.  He  therefore  saw  only  a  small  portion  of  inhabited  Iceland,  and  as  his 
route,  except  in  Kjalvegur,  touched  districts  which  have  been  repeatedly  described 
by  travellers,  he  had  no  opportunities  for  fresh  inquiries. 

The  book  contains  many  striking  photographs  which  give  a  good  pictore  of 
Icelandic  scenery  and  manner  of  travelling,  and  several  are  also  of  geographical 
and  geological  interest.    In  many  English  books  of  travel  Icelandic  names  are  so 


*  1  have  myself,  among  others,  desorihed  the  geography  and  geology  of  this  region 
in  the  QeograjUk  TicUkri/t,  vol.  x.  (Copenhagen,  1889),  pp.  10-29 ;  and  Finer  (Stookholm, 
1889),  pp.  49-59,  where  also  is  to  be  found  a  special  map  of  the  hot  springs  at  Hvera- 
vellir. 

t  *  Iceland ;  or,  the  Joarnal  of  a  Besidence  in  that  Island  during  the  Years  1814 
and  1815.'  By  E.  HendorBou.  2  vols.  Edinbargh.  1818.  This  work  is  still  in  every 
respect  the  best,  most  complete,  and  trustworthy  narrative  of  travel  in  Iceland  that 
exists  in  English. 

X  Eerlingarfjoll  was  first  explored  by  me  in  1888,  and  I  described  the  mountain  in 
Da$  Auiland  (Stuttgart,  1889),  No.  9,  pp.  161-164. 
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incorrectly  tpelled  that  a  whole  oourse  of  stady  is  neoesFary  in  order  to  recognize 

them,  bat  Mr.  Bisiker  writes  the  names  correctly  as  a  rule,  though  I  can  quote 

some  exceptions  which  should  he  corrected  in  a  new  edition.    The  following  are 

^  most  important  errors :  <'  Falakvisl "  for  Fdlakvisl,  *'  Hoff  Jokull "  for  Hofs 

JSkulU  "^  Asquidfi "  for  Asgards^  <'  Skrutharfell "  for  Skridufell,  '<  Flopsi "  for 

Wkmi,  **  Skriflir  **  for  Skrifla,  '*  Rauthamisolkaldi  "  for  Raudameleolkelda,  '<  hakare  '* 

for  bikar),  etc    The  descriptioos  of  the  traveller's  ezperieoces  are  written  in  a 

fifdy  and  entertaiolDg  manner,  and  hut  few  errors  can  be  found.    The  following, 

kwwer,  should  he  corrected  in  a  new  edition.    On  p.  109  it  is  said  of  the  new 

Mad  from  Thingrellir  to  Reykjavik  that  it  is  "  the  only  one  of  any  length  in  all 

I9  for  it  is  36  miles  long.*'    This  is  not  correct,  for  the  recently  made  road 

i  Reykjavik  to  the  southern  lowland  over  Hellisheidi  has  a  length  of  more  than 

iOailpa.    On  p.  114  the  author  says  that  Reykjavik  has  4000  inhabitants,  whereas, 

flnrdisg  to  the  last  census,  it  has  7500.    At  the  same  place  he  says  that  almost 

al  the  boainess  men  in  Reykjavik  are  Danes,  but,  in  fact,  the  majority  of  trades- 

in  Reykjavik  and  other  places  in  Iceland  are  natives,*  and  there  are  hardly 

thma  five  to  six  Danish  families  in  Reykjavik  and  perhaps  ten  to  twelve  in 

th»  whcle  island.    All  the  ofiGicials  in  Iceland  are  let  landers,  without  exception ; 

one  ia  a  Dane.    The  cathedral  of  Reykjavik  is  not  built  of  wood,  but  of  brick. 

At  the  end  of  the  book  we  find  a  list  by  A.  W.  Hill,  of  the  plants  collected 

tours  in  Iceland  and  the  Fseroe  islands,  with  some  interesting  notices  of  the 

don  on  Ejalvegur.    The  plants  named  have,  indeed,  been  all  found  before  in 

diatricts,  with  the  exception  of  Ophiogloasum  vulgatum  from  Hveravellir; 

plant  has  been  previously  reported  from  only  two  places  in  Iceland — Gunna  on 

Bejkjanes  and  Bjamarflag  at  Myvatn.    Of  late  years  the  plant-geography  of  Ice- 

IkbA  baa  received  much  more  attention  than  previously,  especially  from  the  Ice- 

leadio  botanists  Helgi  Jonsson  and  Stefan  Stefansson,  who  have  published  many 

on  their  investigations.   Helgi  Jonsson  has  also  made  especial  examinations 

Tegetation,  while  fungi,  mosses,  and  lichens  have  been  the  object  of  investi« 

18  by  the  Danish  botanists,  E.  Rostrup  and  Ghr.  Qronlund. 

Th.  Thoroddsen. 

ASIA. 

Japan. 

Henry  Dnmolard,  *  Le  Japon,  politique,  ^conomique  et  soolal.'    Paris  : 

Armand  Colin.     1903. 

In  spite  of  its  unpretentious  appearance,  this  is  a  work  of  serious  value,  and 
not  present  the  mere  impressions  of  a  tourist  like  the  greater  number  ot 
modem  books  on  Japan.  The  author,  formerly  professor  at  the  Imperial  University 
mi  Tokyo,  claims  to  have  spent  over  three  years  in  the  study,  at  first  hand,  of  the 
floinfkl  and  economic  conditions  of  the  country,  during  journeys  made  through  the 
length  and  breadth  of  it,  which  gave  him  the  opportunity  of  mixing  intimately  in 
tbe  inner  life  of  the  people.  His  views  on  Japanese  questions  are  thus  deserving 
of  careful  attention,  even  though  they  may  not  always  meet  with  general  accept- 
aiMse.  The  separate  chapters  treat  fully  of  the  couEtitution,  politics,  administration, 
industries,  commerce,  etc.,  of  the  country,  the  conclusion  being  supported  by  an 
array  of  statistics,  which  certainly  seem  to  justify  them  in  many  cases.    The 

*  Aooording  to  official  statistics  there  were  in  Reykjavik,  in  1899,  41  traders,  of 
whom  88  were  Icelanders,  and  200  buBiness  houses  in  the  whole  island,  of  which  156 
were  owned  by  natives,  while  tbe  remaining  44  were  in  the  hands  of  Danes,  Englishmen , 
and  Korwegiuia. 


306 


REVIEWS. 


writer  takes  throughout  an  unuauall;  peEsimistic  view  of  JapftD  unAer  modar 
cooditione,  laying  much  BtreEs  on  the  poveit;  of  the  country,  as  evideoccd  by  the 
acaraity  of  capital,  the  want  of  thrift  on  the  part  of  the  people,  the  drain  caused 
by  the  coostant  excess  of  imports  over  exports,  and  bo  fortli.  As  regards  the 
trsnt  of  thrift,  nhich  he  considers  proved  by  the  Bmallneas  of  the  deposits  per  head. 
in  the  savingB  baolcs  aa  compared  with  the  figures  for  European  countries,  this  is 
Hurel;  not  quite  a  fair  conclusion,  as  the  Bmallness  of  the  deposits  would  bo  a 
necessary  result  of  the  jwverty  of  which  he  says  so  much.  In  his  general  verdict 
on  the  state  of  the  country,  he  adopts  the  view  recently  eipressed  by  a  native 
writer,  that,  in  spite  of  the  apparently  progressive  character  of  the  Japanese,  China 
— that  is  to  say,  the  mass  of  the  people  as  diBtinguiBJied  from  the  government — U 
in  reality  the  more  advanced.  In  short,  he  considera  that  in  the  so-called  modern 
(ulvaucs  of  Japan,  it  is  only  the  worat  parta  of  Western  civilization  which  have 
been  adopted.  It  ahould  be  mentioned  that  Dr.  Diimolard  hag  been  hitherto 
known  as  a  writer  nnder  the  pseudonym  "  Far  EasL" 

Persia. 

'  Across  Coveted  Lnnda;  or,  Ajoumej  frnm  Flusliiug  (Hotland)  tofalcntto.  Overland.' 
By  A.  Henry  Savage  Landor.  Two  vola,  Londun :  RInpmilliin.  litOi!. 
Although  nominally  a  desciiption  of  the  whole  journey  from  Flushing  to 
Calcutta,  thcBe  volumes  are  mainly  devoted  to  the  Persian  Bection  of  the  rout« — 
the  "  coveted  lands  "  of  the  title,  a  somewhat  misleading  expression,  for,  in  tbem- 
selves  at  least,  the  countries  described  offer  little  to  stimulate  the  covetouBcen  of 
neighbouring  Powers.  Mr.  Lnndor  entered  Persia  by  way  of  Baku  and  Keafat,  and 
from  the  capita)  took  the  route  via  Isfahan  and  Yezd  to  Herman.  From  Kerman 
he  went  north,  crossing  the  great  Lut  desert  to  Birjand,  and  thence  following  tb« 
no^v  well-known  route  through  Sistan  and  northern  Baluchistan  to  Quetta.  He 
does  not,  of  course,  claim  to  have  brought  bock  any  striking  observations  from  • 
strictly  geographical  point  of  view,  for  in  a  country  which  has  been  so  frequently 
traversed  as  Persiii,  there  ia  little  now  left  for  au  amateur  traveller  to  accompliflb 
in  this  direction.  He  has,  however,  done  aome  service  in  improving  the 
popular  knowledge  of  the  country,  its  people  and  antiquities,  many  of  the  photo- 
graphs with  which  the  book  is  lilwrally  provided  being  a  decided  help  iu  this 
direction.  Mr.  Landor  crossed  the  Lut  desert  at,  probably,  its  most  inhospitable 
]jart,  and,  tike  the  few  travellers  who  had  preceded  him,  he  and  his  men  suffered 
considerably  from  thirst  and  heat,  though  the  opposite  extreme  was  often  experi- 
enced by  night.  His  journey,  however,  was  not  made,  like  that  of  Colonel  Stewart 
(Prof.  R.G.S..  1886,  p.  141),  at  the  worst  season  of  the  year.  He  seems  u>  have 
been  unfortunate  in  his  camels,  who  are  described  as  timid,  and  unhappy  when 
going  up  or  down  hill ;  *  whereas  some  travellers  have  expressed  their  astonisbmeot 
at  the  composure  of  these  animals  when  traversing  the  most  desperately  8t«ep 
mountain  poths  (cf.  General  Ilaig's  "Journey  through  Yemen,"  Proc..B.O,&,  1887, 
p.  483).  Much  is  said  of  the  ruins  met  with  in  various  parts,  especially  those  of 
Zaidan  in  Sistan,  of  which  a  considerable  number  of  illustrations  are  given.  Mr. 
Landor  is  perhaps  disposed  to  exaggerate  tbe  importance  of  these  ruins,  which  are 
not  very  imposing  eicept  for  the  distance  over  which  they  are  spread.  As  Uajor 
Sykea  has  pointed  out,  they  probably,  for  the  most  part,  represent  villages  which 
lined  the  banks  of  an  irrigation  canal,  and  there  ia  nothing  very  remarkable  in 
the  congregation  of  the  population  in  this  manner,  when  we  consider  their  depen- 
dence on  an  artiGciat  water-supply  in  this  generally  arid  region.    The  authw  gives 


•  TIiP  Lot  is  by  no  m 
frequBut  ranges  of  hills. 


a  interminable  expanse  of  sand,  bnt  is  tmvened  I^ 
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bi8  TiewB  freely  on  questions  of  trade  and  politics^  and  at  times  does  not  stint 
luB  eriticiam  on  all  and  sundry  who  have  either  written  on  or  travelled  in  the 
eonntiy.  In  addition  to  the  photographs,  there  are  some  clever  sketches  hy  the 
inflMx's  own  hand,  and  it  is  not  always  easy  to  distinguish  the  two  at  first  sight, 
«pedally  as,  in  some  oases,  a  certain  amount  of  manipulation  of  the  photographs 
^  been  neoeaaary  to  secure  good  prints. 


AFRICA. 

Madaoabcar  and  thb  Malagasy. 

Physique,  Naturelle  et  Politique  de  Madagascar:  Livre  Premier,  L*Origine 
des  Malgaches.*    Hachette  et  Cie.,  Paris.    1901. 
'  Madagascar  au  IMbut  du  XX*  Sii^cle.'    Paris.     1902. 

Snoe  the  French  occupation  of  the  great  island  Malagasy  studies  have  naturally 

Mifed  a  fresh  impulse,  and  it  is  pleasant  to  find  the  veteran  pioneer,  M.  Alfred 

flrandidier,  still  taking  the  lead  with  a  new  instalment  of  his  classical  work  on  the 

fngraphy  and  natural  history  of  Madagascar,  and  on  the  origin  and  ethnical 

idationa  of  its  inhabitants.    An  apology  is  perhaps  due  to  the  learned  author  for 

■I  unavoidable  delay  in  directing  our  readers'  attention  to  this  new  section  of  the 

work — that  devoted  to  Ethnography — a  first  part  of  which  was  issued  by  Messrs. 

Hadifltte  late  in  the  year  1901.     The  work  is  as  richly  "  documented  "  as  any  of 

tbs  «ithor*s  previoois  publications,  with  an  almost  embarrassing  abundance  of  notes 

ad  notes  to  the  notes,  often  overflowing  into  two  or  three  pages,  and  leaving  but  a 

km  linffs  of  the  actual  text  in  each.*^    But  it  was  evidently  found  impossible  to 

nodify  by  fusion  this  somewhat  awkward  arrangement  of  the  subject  matter,  and 

dw  HriooB  student  will  still  be  grateful  for  even  an  apparent  superfluity  of  valuable 

^ata  drawn  from   the  most  diverse  and  out-of-the-way  oriental  and  European 


M.  Grandidier's  well-known  views  on  the  constituent  elements  of  tbe  exceed- 
mixed   Malagasy   populations  remain   virtually   unchanged,  nor,  indeed, 
baa  later  research  brought  anything  to  light  requiring  him  to  modify  the  conclu- 
ikfDM   he  had  already  advanced   in   the  historical  section  of  his  work   issued 
iome  twenty  years  ago.     Recognizing  tbe  racial  diversity  and  unity  of  speech  pre- 
valent throughout  the  island,  he  regards  the  bulk  of  the  natives  as  an  amalgam, 
not  of  the  historical  Malays  and  African  negroes,  but  of  the  Oceanic  Mongols  (proto- 
Xalays)  and  Oceanic  N^roes  (Melanesians),  and  traces  the  common  speech,  not  to 
a  io-called  **  Malayo-Polynesian,"  but  to  a  Melanesian  source.    "  La  langue  Mal- 
gjuhe  existait  certainement,  telle  qu*elle  est  aujourd'hifi,  longtemps  avant  la  venue 
dea  Malais,  qui  sont  les  anc^tres  directs  des  Andriana  ou  nobles  de  rimerioa  [the 
ao-called  Hovas],  et  il  n'est  pas  douteux  qu'elle  a  ^t^  apport^e  par  les  n^gres  indo- 
m^lan&iens,  dont  les  immigrations  successives  out  peuple  Madagascar  *'  (p.  11). 
This  is  in  substantial  agreement  with  the  views  held  by  me  in  '  Man,  Past  and 
Present,'  the  chief  difference  being  that  I  bring  tbe  negro  element,  not  from  Me- 
lanesis,  but  mainly  from  Africa.    It  must,  at  the  same  time,  be  admitted  that  our 
author's  theory,  if  it  could  be  upheld,  would  go  a  long  way  to  explain  the  astonish- 
iiig  prevalence  of  a  language  of  Oceanic  type  amid  the  mixed  Mod golo -Negroid 
^Iftgasy  populations.    The  difficulties,  however,  which  prevent  a  general  accept- 
uce  of  this  theory  seem  to  me  unsurmountable. 


*  In  several  pages  (79,  93, 101,  etc.)  there  are  only  two  lines  of  actual  text,  and  at 
P-  81  it  is  crowded  out  altogether. 
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On  another,  and  that  a  most  important  point,  I  am  glad  to  find  myself  in  com- 
plete accord  with  M.  Grandidier.  It  has  reference  to  the  Semitic  immigrations  and 
settlements,  which  he  does  not  limit  with  most  authorities  to  late  (post-Koranic) 
times,  but  traces  back  to  the  days  of  David  and  Solomon,  and  even  to  earlier 
Idumaean  Jews  from  the  Red  sea.  **  La  prince  d'one  colonie  idum^enne  k  Madagas- 
car n*a  pas  lieu  de  nous  surprendre,  car  on  salt  que  dds  la  plus  haut^  antiquity  lea 
Arabes  du  Yemen  [Himyarites]  ont  fr^uent^  la  c6te  orientale  d'Afrique  aussi  loin 
au  moins  que  Sofala,  et  il  est  certain  que  I'archipel  des  Comores  et  Ptle  de 
Madagascar  ont  re9U  la  visite  de  leurs  boutres  "  (p.  96).  This  statement,  having 
such  a  direct  bearing  on  the  question  of  the  "  gold  of  Ophir,"  is  all  the  more  valu- 
able, since  it  is  made  without  any  reference  to  that  problem,  which  is  nowhere 
discussed  by  oar  author. 

The  other  racial  elements  discovered  by  him  amid  the  present  heterogeneous 
populations  of  the  island  are  the  Persians  and  later  (Mahammadan)  Arabs,  the  East 
Indians,  Japanese,  Chinese,  Africans,  and  Europeans.  But  although  treated  with 
exhaustive  learning,  none  of  these  intruders  were  numerous  enough  perceptibly  to 
influence  the  physique  or  culture  of  the  natives,  and  may  be  regarded  as  des 
quantity  n^Ugeables  in  the  general  discussion  of  Malagasy  ethnography. 

Another  work  on  the  present  condition  of  the  island  claims  special  attention, 
thanks  both  to  the  great  variety  and  trustworthiness  of  its  contents.  It  condsta 
of  a  series  of  carefully  prepared  monographs  on  the  geography,  geology,  biology, 
climate,  and  European  colonization  of  Madagascar,  contributed  by  MBi.  GuiUaome 
Grandidier  (son  of  M.  Alfred  Grandidier),  R.  Blanchard,  M.  Boule,  A.  Marre,  and 
other  accepted  authorities.  All  these  subjects  have  already  been  so  ably  treated  by 
Messrs.  Sibree,  Dahl,  Richardson,  and  other  English  writers,  both  in  the  Aniama» 
narivo  Annual  and  in  separate  works,  that  a  detailed  accoimt  of  the  Franoh 
publication  may  here  be  dispensed  with.  Special  mention  is  challenged  by  IL 
Boule's  exceptionably  able  geological  paper,  where  the  land  connections  of  tlis  island 
with  Africa  and  India,  first  in  Triassic  and  again  in  somewhat  early  Tertiary  times, 
is  clearly  set  forth.  '*  II  parait  bien  certain,  en  efiet,  que  Madagascar  a  en  des 
relations  ^troites  a  la  fois  avec  TAfrique  et  avec  Tlnde  pendant  IMpoque  du  Trias* 
On  ne  saurait  expliquer  autrement  les  ressemblances  vraiment  extraordinaires  que 
nous  avons  oonstat^es  entre  les  animaux  terrestres  et  les  plantes  fossiles  des  deux 
continents  que  sdpare  aujourd'hui  toute  T^tendue  de  I'Ocean  Indien.  .  .  .  Une 
nouvelle  jonction  a  du  s'^tablir  apr^  les  premiers  temps  tertiaires,  car  non-seulement 
Ifle  paralt  Stre  d^pourvue  des  d^p6ts  marins  plus  rdcents  que  TEocdue,  mais  encore 
il  faut  expliquer  le  passage  des  Mammif^res  oligoc^nes,  particulidrement  dea  Umn- 
riens  qui  ne  peuvent  Stre  que  les  descendants  des  L^muriens  de  noe  gisements 
tertiaires  d'Europe  "  (p.  62); 

Boer  and  other  intending  immigrants  would  be  well  advised  to  consult  the 
section  devoted  to  the  climate  and  economic  prospects  of  the  island. 

A.  H.  Eeans. 

*  Madagascar.    Essai  de  G^graphie  Physique.'    Par  E.  F.  Gautier.    Mapi  and  iSua- 
traiioM,    Paris :  A.  Challamel.    1902. 

This  work  is  not,  as  its  title  would  lead  us  to  expect,  restricted  wholly  to  the 
physical  geography  of  the  great  African  island,  for  a  good  third  is  devoted  to  an 
account  of  the  inhabitants,  their  manners  and  customs,  and  other  branches  of 
anthropogeography.  It  is,  however,  in  the  larger  portion  dealing  with  the  physical 
structure  and  surface  features  that  the  main  importance  of  the  book  lies,  and  from 
this  point  of  view  it  is  the  most  satisfactory  account  of  the  island  that  has  yet 
appeared.    Masterly  as  have  been  the  sketches  of  its  major  features  supplied  in 
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Tsrions  sdentifie  papers  of  M.  Grandidier,  we  have  not  yet  had  from  the  hand  of 

ih»  Teteran  explorer  the  detailed  treatment  that  is  here  attempted  hy  M.  Gkiatieri 

vbo  in  the  mean  time  is  particularly  well  qualified  for  the  task,  hy  the  extent  of 

his  own  itineraries  in  Madagascar,  and  his  careful  study  of  all  that  has  heen  written 

hy  otibera.    His  work,  therefore,  not  only  presents  a  full  summary  of  existing 

knowledge,  hut  possesses  an  original  value  from  his  ahility  to  test  and  amplify  the 

eondiiaions  of  others  hy  the  results  of  his  own  researches.    His  views  may  not, 

ivhaps^  he  always  accepted,  hut  they  at  least  merit  careful  attention  as  rational 

•qiliiiatioiiB  of  the  phenomena  ohserved.    The  excellent  physical  maps  are  in 

tenaelves  valoahle  aids  to  a  knowledge  of  Madagascan  geography. 

In  the  first  chapter,  which  discusses  the  question  of  *'  Lemuria,**  the  author  does 

■I  venture  to  pronoonce  definitely  hetween  the  rival  theories  that  have  heen 

iMght  forward,  hat  he  is  evidently  inclined  to  give  the  greater  weight  to  the 

linn  of  Wallace,  and  to  think  that  the  ancient  communication  with  India  and  the 

was  rather  hy  disconnected  land  masses  than  hy  a  continuous  continent.*  The 

three  chapters  descrihe  the  geological  features,  heginning — somewhat  strangely, 

for  the  world-wide  importance  of  such  action — with  the  recent  manifestations 

of  TolcaDio  activity.    It  is  with  the  structural  orography,  diecussed  in  the  fifth 

dttpter,  that  we  are  more  nearly  concerned  here,  hut  attention  may  be  drawn  to 

the  general  conclusions  regarding  past  geological  history  sketched  at  p.  90.    The 

anthor  ahows  that  the  sedimentary  strata  which  abut  on  the  great  gneissic  plateau 

en  the  west,  represent  four  successive  stages  in  the  retreat  of  the  sea  from  that 

plateaOy  from  Triassic  to  modem  times.  The  formations,  still  in  the  main  horizontal, 

t«minate  in  true  escarpments  as  well  marked  as  those  of  the  Paris  basin,  though 

their  real  character  has  not  hitherto  been  recognized.    As  regards  the  general 

morpihology  of  the  surface,  M.  Gautier  regards  the  great  gneiss  plateau  as  a  Jiorst^  on  all 

aidea  of  which  the  adjoining  parts  of  the  crust  have  sunk  many  hundred  feet.   Though 

gsnerally  called  a  plateau,  the  surface  is  very  irregular,  but  a  series  of  longitudinal 

folds  parallel  to  the  axis  of  the  island  can  be  distinguished,  and  to  this  circumstance 

is  due  the  sudden  change  from  an  even  line  to  a  broken  contour  observable  when 

the  waU  of  the  plateau  leaves  its  north  and  south  direction.    A  transverse  series  of 

foatore-lines  exists  also,  though  its  presence  was  long  overlooked.    There  are,  in 

foet,  three  great  systems  of  transverse  valleys,  which  have  had  a  most  important 

influence  on  the  history  of  the  island.    The  western  sedimentary  formations  owe 

thor  present  relief  almost  entirely  to  erosion,  and  here  the  characteristic  lines  run 

east  and  west,  as  is  shown  by  the  outline  of  the  coasts.    M.  Gautier,  however, 

aicribes  some  of  the  features  here,  too,  to  tectonic  causes,  supposing  that  a  series  of 

transverse  faults,  of  which  we  have  yet  no  precise  knowledge,  have  resulted  in  a 

differential  sinking  of  the  crust  in  parts  of  this  area.    The  effects  of  erosion  are 

diKussed  in  chap.  vii.  (chapter  vi.  being  devoted  to  a  careful  consideration  of  the 

distinct  dimatio  regions  of  the  island),  prominence  being  given  to  the  great  Triassic 

nlley  running  from  north  to  south,  to  the  importance  of  which  M.  Gautier  first 

ciUed  attention  some  ten  years  ago. 

A  brief  notice  moist  suffice  for  the  remaining  contents  of  the  volume,  though 
their  interest  by  no  means  lessens  as  we  proceed.  The  distinct  regions  (due  to 
differences  in  climate)  into  which  the  island  is  divided  from  the  point  of  view  of 
iti  flora  are  sketched  in  the  eighth  chapter,  as  well  as  the  subordinate  variations 
due  to  diflferences  of  soil,  elevation,  etc.  It  is  a  noteworthy  fact  that  the  compara- 
tively luxuriant  vegetation  of  the  east  is  due  solely  to  the  more  plentiful  rainfall, 


^  The  argument  based  on  the  discovery  of  Cretaceous  fossils  on  the  east  coast  of 
Madagascar  does  not,  however,  tell  against  the  idea  of  a  still  earlier  connection. 
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for  the  covering  of  humuB  overlying  the  unfertile  laterite  le  often  very  Bcanty.  An 
instniolive  study  of  the  ooaat^  of  the  leland  is  next  given,  their  varying  cbaracter- 
iatics,  and  the  inSueQce  whioli  these,  ob  well  as  the  direction  in  which  they  face, 
hftvB  btd  on  the  history,  being  well  brought  out.  la  discussing  the  origin  of  the 
Mftlagasy,  M.  Gautier  adopts  M.  Grandidier's  views  aa  to  their  MaUuesiao  afGoitiea, 
bnt  comes  to  nodeaisios  respecting  the  Tlovna  (Merinas),  whose  language  ho  thinks 
has  been  adopted  from  the  conquered  Malagaay.  Whether  Malay  or  not,  their 
conquest  was  only  one  among  many  Bimilar  episodes,  and  ho  considers  their  pre- 
dominant position  to  be  the  result  of  the  special  character  of  the  district  in  which 
they  settW. 

SoDTH  Africa. 
'  Booth  Africa  and  its  Futuro.'  Kdited  by  T-ouJs  Croswioke.  London  and  Edinbargh  : 
T.  C.  &  E.  C.  Jack,  1903. 
There  is  much  in  this  volume  which  may  help  the  general  render  to  form  aome 
estimate  of  the  prospects  and  resources  of  South  Africa,  a  question  which  more 
than  any  other  engages  the  attention  of  the  public  at  the  present  time.  It  coDsiita 
of  a  series  of  articles  by  different  contributors  on  the  special  branches  of  the  general 
subject,  including  the  questions  of  emigration,  mining,  agriculture,  commerce,  and 
the  like.  The  greater  number  of  the  contributors  write  in  a  decidedly  optimistio 
spirit,  and  many  will,  no  doubt,  consider  that  ibey  have  left  too  much  out  of  view 
the  inevitable  difHcuItiea  in  the  way  of  future  devolopmont.  This,  however,  is  a 
fault — if  SQch  it  be — on  the  right  side,  for  the  mere  fact  that  a  hopeful  view  ia 
shown  to  be  possible  must  be  to  some  extent  a  help  to  progress.  The  importance 
of  a  properly  organized  system  of  emigration  is  forcibly  sbaffn  by  the  Duke  of 
Argyll,  who  points  to  the  almost  inexplicable  lock  of  effort  in  (his  direction  in  the 
past,  and  the  especial  need  for  the  sending  out  of  white  women  to  South  Africa. 
In  the  chapter  on  Mining  an  elaborate  calculation  is  made  of  the  probable  total 
value  of  the  exploitable  gold  deposits,  which  is  {>ut  at  the  high  figure  of  some 
2800  millions,  while  the  opinion  is  expressed  that  the  new  conditions  will  act 
strongly  in  favour  of  the  industry.  Little  attention  is  paid  in  this  chapter  to 
the  effect  of  such  a  development  on  the  prosperity  of  the  community  at  largg, 
the  subject  being  considered  rather  from  the  special  point  of  view  of  the  induBtry 
itself.  The  chapter  on  the  agricultural  outlook,  by  the  editor,  deaU  with  possi' 
bilities  of  which  the  benefit  to  the  community  at  large  is  less  open  to  question, 
and  here,  too,  an  e^itremely  sanguine  view  is  taken,  which  will  certainly  not  b« 
accepted  as  Goal  in  all  quarters.  Mr.  Creswicke  has  great  faith  in  the  possibilities 
of  irrigation,  which  hp  considers  may  add  U,000,000  acres  to  the  cultivated  area,  in 
addition  Ui  a  possible  extra  10,000,000  acres  dependent  on  rainfall  only.  Ur. 
Blelocb's  chapter  on  railways  contains  some  useful  statistics,  though  the  accom- 
panying map  is  not  quite  up  to  date.  Mr.  Eglinton's  contribution  on  commercial 
prospects  is  likewise  written  in  an  optimistio  vein,  but  the  arguments  oocasionallr 
appear  somewhat  superGcial.  What  valid  conclusion,  e.g.,  can  be  derived  from  the 
strange  supposition  that  the  total  value  of  the  imports  from  Qreat  Britun,  divided 
by  the  total  number  of  the  bUck  population,  gives  an  indication  of  the  actual,  or 
even  possible,  purchases  per  head  of  auch  population,  the  same  figure  divided  by 
the  number  of  whites  being  also  taken  to  give  the  amount  spent  by  each  white 
man  ?  If,  however,  we  may  take  as  even  approximately  correct  the  estimate  that 
in  five  years'  time  the  mining  industry  alone  will  involve  the  annual  expenditure 
of  £50,000,000  on  stores,  machinery,  wages,  etc.,  the  prospective  odvantsgea  to  the 
manufacturera  of  this  country,  provided  they  show  themselves  equal  to  the  occasion, 
roust  certainly  be  beyond  dispute. 
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KATHEMATICAL  OEOORAPHT. 

Azimuths  of  the  Pole  Stab. 

« AtimiithB  of  the  North  Pole  Star,  Lat.  dg^*  N.  to  Lat.  55""  N.,  for  use  trntil  the  year 
1915.'  Bj  Sidney  A.  Boherta  (Dommion  and  ProTincial  Land  Surreyor).  Victoria, 
B.G. :  Thoe.  R  CnBack.    April,  1902.    Priee  $2. 

As  the  pole-star  is  not  situated  exactly  oyer  the  North  Pole,  or  in  a  direct  line 

with  the  Earth's  axis  of  rotation,  wheneyer  it  is  used  for  the  determination  of 

lufitnde  of  asimuth,  certain  corrections  haye  to  he  made,  which  ad4  considerahly 

te  tiie  work  of  computation.  As  regards  latitude,  the  necessary  corrections  are  giyen 

mthe  Nautical  Almanac,  and  are  readily  applied  to  the  ohseryed  altitude ;  but  the 

Mfiyor  who  wishes  to  mark  off  accurately  the  north  and  south  line  by  means  of 

tk  itar  has  hitherto  had  to  go  through  a  fair  amount  of  figuring  before  he  can  do 

■^osleas  he  has  at  hand  some  table  of  the  azimuths  of  the  star  for  certain  hour  angles 

ad  latitudes,  such  as  that  giyen  in  the  French  '  Connaissance  des  Temps.'    This 

tride,  howeyer,  besides  other  disadvantages,  is  only  correct  for  one  year,  and  is  not 

generallj  accessible.    Realizing  these  facts,  Mr.  S.  A.  Eoberts,  a  Dominion  and 

FVoyincial  land  suryeyor  of  British  Columbia,  four  years  ago  published  a  table 

which  gave  the  azimuths  of  the  pole-star  at  certain  intervals  of  time  for  the  years 

1899  aDd  1900,  for  use  between  lats.  48°  and  54°  N.,  which  proved  of  consider- 

shle  service.    He  has  now  issued  a  second  edition,  which  is  a  great  improvement 

npoD  the  former,  not  only  from  the  fact  that  the  limit  of  latitude  has  been 

•xtsoded  so  that  the  table  can  be  used  between  lats.  38°  N.  and  55°  N.,  but 

00  account  of  its  being  available  for  a  considerable  number  of  years— until  1915. 

The  method  by  which  this  latter  advantage  has  been  secured  is  interesting  and 

HifeEDiooa.    First  a  table  ot  azimuths  of  the  star  has  been  computed  for  different 

hour  angles  and  every  degree  of  latitude  with  an  assumed  polar  distance  of 

1°  11'  40",  and  then  there  are  two  tables  from  which  corrections  are  obtained  to 

be  applied  to  the  quantity  taken  from  this  general  table,  due  to  the  difference 

between  the  assumed  polar  distance  1°  11'  40",  and  that  given  in  the  Nautical 

Almanac  for  the  date.    The  first  of  these  latter  tables  gives  the  correction  in 

azimuth  for  each  degree  of  latitude  for  an  hour  angle  of  5^  59™,  and  then  with 

the  quantity  thus  obtained  the  second  table  is  entered,  and  the  required  correction 

fottsd  for  the  hour  angle  of  the  star  at  the  time  of  observation,  and  applied  to  the 

iiimuth  taken  from  the  table  computed  with  a  polar  distance  of  1°  11'  40". 

The  whole  process  does  not  take  long,  and  after  the  hour  angle  of  the  pole- 
stir  has  been  computed,  a  surveyor  can,  in  a  very  few  moments,  put  his  instrument 
in  the  true  meridian  with  a  fair  amount  of  accuracy,  although  for  astronomical 
vork,  such  as  the  determination  of  longitude  by  moon  culminating  stars,  it  must 
^J  be  considered  as  a  first  approximation,  and  the  more  exact  methods,  such  as 
lugh  and  low  stars,  should  be  finally  employed.  The  angles  are  given  to  the 
nearest  tenth  of  a  minute  of  arc  instead  of  seconds. 

There  can  be  no  doubt  that  Mr.  lioberts'  tables  will  be  found  of  service  to 
■nrveyors  in  Canada  and  the  United  States,  for  whose  use  they  have  been  specially 
pfvpared ;  and,  indeed,  they  could  often  be  used  with  advantage  in  any  part  of  the 
world  included  within  the  stated  parallels  of  latitude. 

OCEANOGRAPHY. 

The  Oceakogbaphy  of  the  "Valdivia." 

*  ^iiienschaftliohe  Ergehnisse  der  Dentschen  Tiofsee-Expedition  auf  dem  Dampfer 
Foiiitrta.  189&-1899.'    Im  Anftrage  des  Keichsamtes  dcs  Innem  herausgegeben 


ton  C»rl  Chun.  Eraler  Band.  Oceaoograpliie  uoil  Maritime  Meteorologie.  Im 
Anrtrage  de»  Belch B-Staritie-AmtoB  liearbeilet  Ton  Dr.  Gerhard  Schott.  Jena: 
Ooataf  Fticher.     1902.    Two  vols.    Text  and  Atlas. 

All  concemeil  in  the  production  of  these  BploBilid  volnmeB  desarve  credit  for  the 
result  of  their  labours.  Dr.  Schott,  who  wm  the  ocean ographer,  and  laler  also  the 
meteorologist,  of  the  expedition  on  toard  the  Valdivta,  has  had  the  good  fortune  of 
being  charged  nlth  the  discussioci  of  the  data  he  collected,  and  nith  seeing  it 
printed  on  s  spacious  page  giving  full  scope  for  tbe  most  luxurious  tshles  and 
diagrams.  He  has  been  able  to  produce  a  esrles  of  maps  Hhonlug  the  distributios 
of  each  element  of  the  observations,  to  which  the  ielterpress  is  sabsidiar;  in  impor- 
tance. These  maps  ntilize  the  work  of  the  Vatdivia  only  to  supplement  and  correct 
previously  ascertained  data,  hence  they  really  give  an  epitome  of  existing  knoir- 
ledge  regardiDg  the  oceanography  of  the  Atlantic  and  Indian  oceans  ;  and  as  they 
are  all  drawn  on  an  equivalent  area  projection,  they  are  available  for  the  calculation 
of  relative  BTeaa  by  direct  measurement. 

The  cruise  of  the  Valdivia  has  been  described  in  this  Journal  (vol.  liL  494, 
6G9  ;  siii.  29T,  336,  640),  and  a  comprehctisive  preliminary  paper  by  Dr.  Schott  on 
his  department  of  the  work  has  also  appeared  (vol.  ziv.  olti),  so  that  it  is  un- 
necessary to  recapitulate  the  incidents  of  the  voyage,  or  its  general  results.  We 
are  presented  here  with  a  detailed  account  of  the  instrumental  and  mechanical 
equipment  of  the  ship  for  ocean ogrnphical  work,  followed  by  clearly  subdivided 
cbflplera  on  the  Depths,  Temperature,  Salicity,  etc.,  aud  Currents  of  the  seas  that 
were  traversed,  and  also  on  the  Meteorology  of  the  cruise,  these  chapters  supply- 
ing not  only  resolis,  but  also  the  actual  observations  set  out  in  full,  and  espreued 
iu  curves  and  profiles  as  well  as  in  figures.  It  is  thus  possible  to  see  what  the 
Valdivia  did  in  each  department,  and  bow  far  her  work  adds  to  the  sum  of  knoir- 
ledge. 

The  186  deep-sea  soundings  are  placed  on  a  map  on  which  all  other  aocoubte 
data  had  been  inserted  in  metres  to  the  nearest  hundreil.  The  isobaths  were  then 
drawn  so  as  to  yield  what  is  really  a  new  balbymetrical  chart  of  the  whole  Atlantic 
and  Indian  oceans.  The  only  part  left  blank  for  want  of  data  is  the  region  east  of 
South  Georgia,  where  the  Antarctic  and  Scotia  are  now  at  work.  Perhaps  the 
moat  interesting  feature  added  to  the  Atlantic  is  the  Valdivia  bank  on  the  Walfiwh 
ridge  (as  Schott  t«rms  it),  which  gives  new  definiteness  to  the  separation  between 
the  West  African  and  the  South  African  depressions,  the  latter  itself  also  rendered 
far  more  deSnlte  by  the  Valdivia's  soundinga  on  her  way  to  Boiivet  island.  In  the 
Southern  ocean  the  great  extension  of  the  deep  sea  was  an  important  gain;  but 
there  is  no  use  at  present  speculating  on  the  conBguration  of  that  region,  a*  the 
Oaues  and  Diicovery  Ijave  already  added  to  and  modified  the  Valdivia^i  results.  It 
may  possibly  be  that  the  Marion  and  Crozet  islands  will  be  found  to  tie  connected 
by  a  ridge,  or  at  least  by  a  less  deep  part  of  the  ocean.  Dr.  Schott  believes  that 
the  great  Indian-Antarctic  bnsin,  discovered  by  the  Yaldivet,iaA,\oa.tei  an  extension 
of  very  deep  water  far  withia  the  antarctic  circle.  The  Qaua  will  certainly  throw 
light  on  this  point.  The  mean  depth  of  the  South  Indian  oc(an,  so  far  as  it  can  be 
arrived  at,  is  twice  as  great  as  Karstcns  estimated  it  in  189J.  Considerable 
additions  have  been  made  to  our  knowledge  of  the  detailed  configuration  of  the 
Indian  ocean,  the  Etructure  of  which,  once  believed  to  be  very  simple  and  uniform, 
is  gradually  being  shown  to  be  extremely  varied  and  complex. 

Many  plates  in  the  atlas  are  devoted  to  the  mapping  of  the  temperature  of  the 
water,  and  those  form,  x^rhapfl,  its  most  important  pari.  As  one  turns  over  sheet 
nfter  sheet  one  realizes  mors  and  more  fully  how  the  voyage  of  the  Valdivia  has 
furnished  an  opportunity  for  Increasing  the  data  of  oceanography. 
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Betidflt  a  map  of  mean  sur&oe  iaotheniiB  of  the  two  oceaad,  there  are  iflothermal 
maps  for  the  depths  of  60»  100, 150,  200,  400»  600  and  800  metres.    Similar  maps 
are  fiuniliar  to  readers  of  Dr.  A.  Buchan*s  discussion  of  oceanic  circulation  in  the 
ChaBenger  Beports ;  but  these  were  for  different  intervals  of  depth,  and  Dr.  Schott 
his  drawn  his  maps  de  novo  from  the  original  material.    It  would  be  interesting 
to  compare  the  two  sets  of  maps  and  to  discuss  the  necessity  of  duplicating  so  vast 
smaMof  recent  work;  but  it  is  just  here  that  we  in  the  British  Isles  feel  the 
of  cor  scientific  isolation.    We  cling  to  onr  fathoms  and  our  Fahrenheit 
because  they  are  familiar  to  us,  and  we  try  to  justify  the  attitude  by  point- 
ill  oat  cert^n  inherent  elements  of  superiority  they  possess  over  meters  and  Centi- 
dagrees.    As  far  as  reaching  the  attention  of  continental  men  of  science  is 
wa  might  as  well  write  in  Gaelic ;  and  Dr.  Schott,  rather  than  attempt 
liileEpTet  the  existing  maps,  hss  translated  all  the  original  temperatures  and  depths 
U  the  continental  standards  and  mapped  them  afresh.      In*  the  present  case 
Ai  diTermtj  of  notations  (a  far  greater  barrier  than  the  diversity  of  languages)  is 
As  more  to  be  deplored  because  the  author  gives  a  flat  denial  to  some  of  the 
ceaclasions  which  Dr.  Buchan  believed  he  had  fully  established,  and  looked  upon 
ai  of  great  importance.    Dr.  Schott  also  complains  that  the  1000  temperature 
oterrationa  of  the  Grerman  ship   ChizeUe  were  not  utilized  in  preparing  the 
CkaHenffer  charts.    In  any  case,  and  for  whatever  reason,  we  are  confronted  with 
the  (act  that  a  great  piece  of  scientific  work  has  been  done  twice  over.    Careful 
flomparison  will  doubtless  reveal  more  confirmation  than  contradiction  in  the 
results  of  each. 

There  are  also  maps  showing  the  position  in  depth  of  several  of  the  more  im- 
portant isotherms  over  the  oceans,  and  a  detailed  study  of  the  upwelling  of  deep 
vatsr  along  various  parts  of  the  African  coast,  which  seems  to  be  remarkably  well 
done.  We  note,  by  the  way,  with  some  satisfaction  that  Dr.  Schott  cannot  find 
two  Qerman  words  which  shall  distinguish  between  water  of  different  origin  homo- 
gSDeoaaly  mixed  together  and  water  of  different  origin  flowing  in  separate  though 
eontiguous  and  inter-crossing  streams.  It  is  rarely  that  the  English  language 
yields  readier  terms  for  confluent  phenomena  than  German  can  supply,  but  in 
this  case  we  could  at  least  distinguish  the  waters  as  mixed  in  one  case  and  inter' 
mingled  in  the  other. 

The  temperature  data  are  also  expressed  in  curves  and  profiles,  some  of  which 
ve  of  very  great  interest.  Those  in  the  far  south,  where  the  alternate  layers  of 
winner  and  colder  water  characteristic  of  the  Antarctic  regions  appear,  will 
ittnct  particular  attention.  Judging  from  the  appearance  of  the  curves  of  change 
of  temperature  with  depth,  the  observations  made  on  board  the  Valdivia  seem  to 
We  been  of  satisfactory  accuracy. 

In  applying  his  results  to  the  question  of  the  cause  of  oceanic  circulation, 
Dr.  Schott  finds  that  the  movement  of  the  surface  of  the  sea  is  the  cause  of  the  move- 
loents  at  all  depths,  for  as  Yarenius,  with  his  mastery  of  principles  and  his  terseness 
^  expression,  put  it  centuries  ago.  Si  pars  oceani  inoveiury  totus  oceanus  movetur. 

There  are  many  problems  touched  on  in  this  volume  and  atlas  to  which  we 
Would  like  to  refer.  Amongst  them  we  may  note  the  discussion  of  the  influence 
exercised  on  the  respective  oceans  from  the  outflow  of  the  Mediterranean  and  the 
^  sea,  and  of  the  cooling  influence  exercised  by  the  Antarctic  seas  on  the  waters 
of  all  the  oceans.  Space^  however,  forbids  further  comment,  nor  will  it  permit 
mots  than  a  mention  of  the  beautiful  maps  of  salinity  and  of  density,  and  the 
Hussion  of  the  meteorological  observations.  We  must  end  as  we  began,  by 
congratulating  Dr.  Schott  on  the  way  in  which  he  has  taken  advantage  of  his 
opportunities  of  work  afloat  and  of  study  ashore,  and  on  the  admirable  result  he 
^  achieved.  H.  K.  M. 


HISTORICAL  GEOGRAPHY. 
The  Rohan  Eupire. 

'Martay'g  Hand;  CtosaEoal  Maiu.'      Edited  by   U.   D.   Gruadj.    'Tbo   RooiBn 
Empiro.'    Londou :  Hurray.     1«,  net. 

The  plan  of  these  maps,  with  their  clear  printiog  and  dJBtinction  of  epochs, 
seems  to  be  excellent.  Ojie  map,  with  features  of  relief  distinguished  by  tinta,  ifl 
placed  side  by  Bide  with  another  uotintcd,  except  aloag  the  frontier  lines  of  the 
Empire.  On  so  amall  a  acalo  cijual  clearness  probably  could  not  have  been  attuned 
otherwiep.  To  have  printed  ooe  map  on  tisBue  paper,  and  to  have  allowed  it  to 
fall  precisely  upon  the  other,  would  have  been  even  better,  had  durability  not  had 
to  be  considered.  A  complete  index  is  Hdded.  One  cannot  help  noticing,  how- 
ever, coasiderable  unevennesa  in  the  accurate  delineation  of  detail  in  the  upper 
map.  On  so  small  a  projection  this 
minute  accuracy  is  evidently  aimed  al 
why,  it  the  three  high  points  of  Crete 
plain  of  CypcuB  itt  tinted  as  uniformly 

rune  all  round  the  north  and  west  of  Asia  Minor,  often  as  in  reality  the  coast  ia 
fringed  by  high  ranges  ?  Why,  among  mountAins  rising  over  3O0O  feet,  there  ia  no 
indication  of  Taygetus,  or  the  Euboean  range,  or  the  higher  points  of  the  lesser 
islands  (which,  indeed,  all  appear  as  under  (>00  feet)  ?  Why,  among  pointe  ovor 
0000  feet,  Olympus,  the  Rik  Dagb,  Liubotin,  the  Van  volcinoes,  and  Sahend  do 
not  appear .'  And  why,  on  the  other  hand,  Hermon  and  the  inner  range  of  Midian 
do  appear  in  the  highest  category  ?  In  regard  to  the  lower  map,  there  is  nothing 
to  criticize  of  any  importance.  Oxyrbynchua  is  on  the  wrong  side  of  the  Bthr 
Tusuf,  as  in  the  upper  map  also.  We  suppose  that  the  editor's  plan  ia  not  to 
take  account  of  additions  to  the  Empire  ftfter  100  &.D.,  and  that  for  this  leason 
Bacia  and  the  trans-Eupbratean  oonquesta  of  Trajan  are  not  included  within  the 
tinted  frentiera.  D.  G.  H. 


aight  be  diarogariled,  were  it  not  that  a 
n  certain  parts.  Uae  must  therefore  ask 
•a  all  specially  shaded,  the  great  Mesaorea 
r  600  feet?     Why  a  broad  belt  of  green 
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This  is  a  scries  of  what  Dr.  Keich  calls  "  plastic  mape,"  with  notes  and  ind«Zi 
for  the  use  of  students  of  all  ages.  The  main  idea  ia  to  suggest  the  movement  of 
events  and  their  dynamic  nature  by  coloured  lines  and  arrows — in  itseU  an  admirable 
idea,  and  worked  out  here  as  fully  as  is  consistent  with  clearness  on  such  a  small 
scale.  But  as  these  maps  contain  no  hill-work  or  suggestion  of  contours,  they  are 
hardly  sufljoient  by  themselves  to  express  history  in  terms  of  geography.  Dr. 
Eeich'a  idea,  in  fact,  ought  to  be  further  applied  to  mapa  on  a  larger  scale,  and,  if 
possible,  to  relief  models.  For  the  present  instalment,  however,  wa  are  duly 
thankful.  The  maps  in  t)io  groat  majority  of  cases  show  military  movements — that 
majority  Is  rather  large  for  a  series  based  avowedly  on  J.  K.  Green's  '  Hiatory  '— 
but  there  are  also  others  showing  the  progress  of  enclosure  and  discovery,  the  die- 
tribution  of  fiefs  and  abbeys.  We  might  have  expected  one  at  least  showing  the 
growth  of  towns,  and  would  have  oichangod  for  it  the  three  illustrative  of  British 
genius.  Por  one  may  fairly  question  the  standard  adopted  to  determine  that 
rare  quality.  Dr.  Beioh  relies  on  the  '  Dictionary  of  National  Biography,'  t.e,  on 
Sir  Leslie  Stephen  and  Mr.  Sidney  Lee,  very  good  authorities  indeed,  but  Dot 
coudusive.  D.  G.  H. 
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Tbb  F1B8T  Gebman  Yotage  to  India. 

^Baltbaaar  Springer's  Iiidienfiihrt  1505-6.  WiMenflchaOliohe  Wurdigungder  Beiae- 
berichte  Springer's  znr  Einf&hrung  in  den  Neadruok  seiner  '^Meerffthrt"  von 
Jahze  1509.*    Yon  Franz  Sohnlse.    Strassbnrg :  Heitz.    1902. 

The  voyage  to  India  of  Balthaaar  Springer  (by  some  also  written  Sprenger  *)  is 

of  special  intereai,  as  the  first  undertaken  by  Grermans  after  the  aea-roate  had  been 

opened  up  by  Vasoo  da  Gama.    Before  1505  the  merchants  of  Italy  had  already 

gnned  an  entry  into  the  new  field,  bat  it  was  only  after  the  despatch  to  Lisbon,  by 

tbe  Welsers  of  Augsburg,  of  their  agents  Simon  Seitz  and  Lucas  Bem  in  1503 

mk  1504,  that  similar  privileges  were  conceded  to  the  Germans.    As  a  result  of 

Ai  agreement  concluded  by  Bem  in  1504,  three  ships  were  fitted  out  by  the 

■adiant  princes  of  (xermany,  and  on  their  sailing  with  the  fleet  of  d' Almeida  in 

1506^  two  (German  factors,  Hans  Mayr  and  Balthasar  Springer,  went  out  in  them. 

Isjr  wrote  an  account  of  the  voyage,  which  has  remained  in  manuscript,  but 

Springer's  work  was  printed,  though  each  of  the  three  editions  is  extremely  rare. 

it  has  long  been  felt  that  the  work  was  worthy  of  a  reprint,  and  this  has  now 

bisn  rapplied,  in  facsimile,  in  the  work  quoted  above. 

Thia  work,  however,  is  much  more  than  a  mere  re-issue  of  Springer's  text  and 
IQiiatzmtionB,  for  the  editorial  matter  forms  three-quarters  of  the  whole,  and  includes 
evefiil  studies  of  Springer's  life-history  (so  far  as  it  is  known),  of  the  circumstances 
which  the  work  was  published,  of  its  contents,  and  of  the  position  to  be 
to  the  author  as  an  original  contributor  to  knowledge.    In  some  of  his 
ooneLiiaions,  the  editor  merely  follows  Harrisse  and  others,  but  of  other  doubtful 
qnestioiiB  he  attempts  an  independent  solution.    By  careful  inquiries  at  most  of 
the  great  libraries  of  the  world,  he  has  come  to  the  conclusion  that  only  four  copies 
of  the  larger  German  edition  (the  one  now  reprinted)  exist  at  the  present  day,  and 
coe  ci  these  is  imperfect.    There  is  a  Latin  version,  of  which  a  manuscript  has 
kiielj  heen  found  at  the  University  Library  at  Giessen,  it  having  previously  been 
known  only  from  a  printed  copy  put  in,  as  a  make- weight,  in  the  second  volume 
of  the  '  Voyage  Litt^raire  de  deux  Beligieux  Benedictines '  (Mart^ne  and  Duraud), 
pohlished  in  Paris  in  1724.    Herr  Schulze  gives  reasons  for. thinking  that  this  was 
printed  from  the  actual  manuscript  now  at  Giessen,  as  blanks  have  been  left  in 
where  the  writing  of  this  is  illegible.    He  thinks  that  this  Latin  version 
merely  a  report  to  Springer's  employers,  which  was  subsequently  published  in 
German  in  a  more  popular  form,  first  as  an  explanatory  text  to  the  seven  woodcuts 
by  the  Augsburg  engraver,  Burgkmair  (the  smaller  German  edition),  and  after- 
wards more  in  full,  with  thirteen  woodcuts,  io  the  larger  German  edition.     Herr 
Schulze  makee  a  careful  analysis  of  the  contents,  showing  what  a  large  amount  of 
iofbnnation  on  the  countries  visited  (including  the  African  coasts),  is  supplied  by 
Springer,  who,  though  not  an  educated  man,  was  an  intelligent  and  capable 
oheenrer.    He  also  undertakes  a  detailed  comparison  with  other  works  from  which, 
conceivably.  Springer  might  have  borrowed  his  information,  especially  the  German 
iimnslation,  by  Buchamer,  of  the  rare  Italian  collection,  ^  Paesi  novamente  retrovati 
.  .  . '  (1507).t    '^^^  result,  in  his  opinion,  is  to  show  that  the  agreements  bear 
•o  stoall  a  proportion  to  the  differences,  that  there  is  no  valid  reason  to  doubt 
the  originality  of  Springer^s  work. 


^  HezT  Sohnlze  shows  that  the  balance  of  evidence  is  in  favour  of  Springer  us  the 
conect  form. 

t  In  quoting  the  title  of  this,  he  omits  the  last  word,  **  intitulatn,"  and  so  fails  to 
make  tenie.  The  full  title  is,  *  Paesi  novamente  retrovati  £t  Novo  Monde  da  Aberico 
^esjmiio  Fk)rentino  intitulato.' 
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EUBOPI. 
Altitude  of  Treea  on  the  Cairngorm  Mountaini.— la  a  paper  read  before 
the  &DdarsDmiii  NatuiallatH'  Society  of  Gioaguw  iq  November  Uat,  and  prialed  in 
the  Cairngorm  Club  JuarnaJ,  vol.  iv.  No.  20,  January,  1903,  Mr.  H.  Boyd  Walt 
givea  some  Qotea  on  the  altitudeg  above  the  «ea  reached  by  variouB  species  of  trees 
in  the  CairogoriQ  mouataina.  Mr.  Watt's  own  observations  have  been  made 
prinoipaliy  in  the  forests  of  Abernethy  and  Hothiemurchus,  on  the  Dorthern  aide  of 
the  range,  and  io  various  glans  of  the  liraemar  dUtrict,  on  the  south ;  bu(  he  also 
embodies  observations  made  oa  his  behalf  at  Tomintoul,  east  of  Abernethy.  The 
height  at  which  the  Scotch  pines  die  out  seems  to  be  about  1500  feet,  though 
both  these  pines  and  larches  reach  nearly  to  the  summit  of  Cieag  Choinnkh  at 
Braemar  tl764  feet).  The  birch  is  the  only  otber  tree  which  attains  this  altitude, 
and  this  seeius  to  hold  its  own  better  than  the  Scotch  pine.  Above  1500  feet,  in 
the  Braemar  birch  woods,  the  trees,  though  well  proportioned,  are  often  not  more 
ihaa  U  feet  in  height.  In  the  Morrone  wood — a  typical  birch  one,  with  an  under- 
growth of  heather,  juniper,  and  bracken,  though  Scotch  pines  appear  in  places — 
there  are  occasioQal  aspens  up  to  1500  feet.  Mr.  Watt  gives  a  list  of  other  tieas 
found  above  1100  feet  (the  altitude  of  Tomintoul  is  H60),  from  which  it  appears 
that  the  time,  sycamore,  taburoum,  wild  cherry,  ash,  elm,  alder,  hazel,  and  at  least 
two  willows  occur  between  1100  and  1200  feet,  while  the  mountain  ash,  hawthorn, 
horse-chestnut,  and  beech  reach  at  least  ItOO.  Most  of  the  last  nomad  an,  of 
course,  introduced. 

The  Saow-line  in  Norway.— Norway  is  rightly  called  a  snowy  land.  In  tho 
south  enow  covers  the  ground  for  only  two  to  three  weeks,  but  further  north  It 
remains  much  longer,  at  B#dt  two  or  three  months,  and  at  Vads^  half  the  year.  It 
has  been  reckoned  that  2'5  per  cent,  of  Norway  is  covered  with  permanent  anew, 
hut  this  is  certainly  t<x)  high  au  estimate.  According  to  Hellaud,  fully  5000 
kilometres  (1130  stiuare  miles)  ore  buried  in  snow  throughout  the  year,  of  which 
the  Jostedalabr^accountsfor  330  square  miles,  or,  with  the  closely  adjacent  glaciers, 
483  square  miles,  while  the  Polgefond,  k>vartiseu,  Aalfotbrffi  and  FrostiEen  have  an 
aggregate  area  somewhat  less  than  this.  The  remainder  of  the  permanent  snow  is 
scattered  over  the  country  in  small  patches.  Dr.  A.  M.  Hansen  (^Norake  Oeogr. 
Sehk,  Aarhog,  1901-2)  has  compiled  a  map  of  snow-lines,  taking  as  limit  the  level 
to  which  glaciers  nnder  the  moat  favourable  topographical  conditions  descend  on  an 
average.  These  lines  show  clearly  that  the  snow-line  thus  defined  rises  consider- 
ably towards  the  interior.  The  snow-linu  contours  run  on  the  whole  parallel  to  the 
coast — south-south-west  to  norlh-north-east — and  are  not  determined  by  the  lati- 
tude. Glaciers  first  appear  at  a  distance  of  25  to  30  miles  from  the  coast,  and  hare 
end  at  a  height  of  600  metres  (IDTO  feet).  The  other  contours  run  nearly  parallel 
to  this  till  a  height  of  1800  metres  (2600  feel)  is  reached  in  the  country  between 
Jotunheim  and  Rondene.  Where  the  large  fiords  penetrate  into  the  land  the 
contours  are  thrown  eastwards.  A  comparison  of  these  contours  with  a  tempera* 
ture  chart  shows  that  Che  enow-line  stands  in  no  direct  relation  to  the  mean  annual 
temperature,  and  that  where  the  winter  is  mildest,  along  the  coast,  the  snow-Una 
is  lowest.  The  summer  heat,  however,  has  a  marked  effect  on  the  height  of  the 
snow-tiue.  The  precipitation  reaches  a  maximum  along  an  axis  lying  about  60  miles 
from  the  coast,  and  amounts  to  about  7'J  inches  south  of  Stad,  and  39  inches  and  over 
in  Nordland.  On  the  whole  the  rainfall  contours  accord  with  those  of  permanont 
snow,  the  snow-line  lying  higheit  over  the  drier  coatineatal  sila  of  thj  country. 
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Certain  exceptioDs,  howerer,  may  be  noticed,  and  it  must  also  be  remembered  that 
far ayy  summer  rains  are  very  effective  in  washing  away  enow.  The  height  of  the 
snow-line  seems,  then,  to  depend  on  the  summer  heat,  which  melts  the  covering  of 
snow,  and  the  winter  rains  and  snow.  Accordingly  it  is  lower  near  the  coast  where 
Atlantic  cyclones  with  heavy  winter  precipitation  prevail,  and  high  in  the  interior 
where  the  winter  is  dry  and  rain  falls  in  summer. 

Xha  HigbMt  Mountain  in  Sweden. — Until  recently  little  was  known  of  the 

cle?ation  of  the  country  in  Swedish  Lapland,  and  until  the  end  of  the  seventies  the 

Solitelma  group  was  considered  to  be  the  highest  elevation  in  Sweden.    In  187U, 

howeiTer,  the  Sarjetjakko  was  ascended  by  Bucht  and  its  height,  measured  by  two 

VMroidF,  was  found  to  be  6980  feet,  or  80^  feet  greater  than  that  of  Sulitelma. 

Afterwards  another  claimant  was  found  for  the  honour  of  being  the  highest 

ismit,  the  Eebnekaise,  but  the  measurements  taken  were  not  accurate  enough  to 

Mttle  the  question.    In  1896  Prof.  P.  G.  RoEca  spent  two  weeks  in  the  neighbour- 

ksd,  when,  however,  the  atmospheric  conditions  were  unfavourable  and  the  highest 

pomt  of  the  Eebnekaise  rarely  visible.    He  was  able  to  complete  his  survey  in 

1902,  when  he  fully  determined  the  height  and  position  of  the  mountain.    His 

kflig^to  mre— Eebnekaife,  CDGl  feet;   Sirjetjukko,  0855;   Kaskasatjakko,  6809; 

Stoor  Niak,  0302.    These  and  lesser  heights,  given  in  Ymer,  No.  4,  1902,  are 

Dsiked  on  the  topographical  map  of  Norrbotten,  on  the  scale  of  1 :  200,000. 

C^llf^lf  in  Belgium. — It  is  proposed  to  bring  the  Limburg  coalfields  into 
direct  water-communication  with  the  Scbelde.  the  scheme  being  to  rectify  the 
course  of  the  Uapel  and  Nethe,  connection  being  made  with  the  latter  river  and 
the  Gampine  canal.  It  is  considered  probable  that,  in  order  tu  carry  out  this  plan 
Hlectoally,  it  will  be  necessary  to  deflect  the  C3urse  of  the  Kupel  for  about  5  miles 
between  Boom  and  its  meeting  with  the  Schelde,  and  as  soon  as  this  in  definitely 
settled,  junction  will  be  effected  between  the  Kupel  and  the  enlarged  WiUebroeck 
omal,  which  connects  Brussels,  Malines,  and  Antwerp.  Another  canal  under  con- 
aderation  is  to  connect  the  small  town  of  Selzaete  with  a  point  on  the  Schelde 
some  10  miles  above  Antwerp.  This  would  bring  Antwerp  and  Ghent  into 
naTigable  communication,  the  latter  being  already  connected  with  Selzaete  by  the 
Tcnieazen  canal. 

ASIA. 

'^    The  Morphology  of  the  Coastt  of  the  Sea  of  Aral— Describing  the 

fioasts  of  the  lake  in  the  Annuaire  GeuL  et  Mintrml.  de  la  Buasie,  vol.  v.  Nos. 

6  and  7,  Mr.  L.  Berg  divides  them  into  four  types — ^ja^ged,  regular,  and  embayed 

eoaats  (the  gtUtppte^  glatte^  snd  gehuchtetc  Kiisten  of  Penck  ,  and  alluvial  'coasts 

at  the  mouths  of  rivers.    To  the  firtt  type  belongs  the  northern  coast  from  Kara- 

tamak  to  Sari-Cheganak  bay.  It  is  divided  by  the  peninsulas  of  Kulandi,  Karatyup, 

<!bubar,  and  Euk  Ternak  into  five  gulfs  of  considerable  breadth,  where  depths  of 

nearly  100  feet  were  sounded,  while  in  the  middle  of  the  sea  no  depth  over  77  feet 

was  found.    The  steep  northern  bank,  490  feet  above  the  water,  consists  of  hori- 

soDtal  strata  of  Lower  Tertiary  age.    They  are  not  dislocated  to  any  great  degree 

txcept  on  the  southern  shore  of  the  Kulandi  peninsula.     Ocher  types  of  coast 

f  ccor  also  in  particular  part?,  and  the  efiect  of  abrasion  is  clearly  marked  on  the 

friable  argillaraous  rocks,  considerable  masses  of  which  fall  into  the  sea  and  form 

submirme  terraces  which  would  shelter  the  coast  from  further  attacks,  were  it 

not  for  the  rise  in  the  level  of  the  water,  which  of  late  has  amounted  to  about 

^  inches  annually.     Owing  to  the  dryness  of  the  climate  there  is  hardly  any 

troaon  by  rain,  and  the  cliffs  present  a  perpendicular  front  to  the  water.    The 

B^f  is  also  assibted  in  its  work  of  abrasion  by  the  mantle  of  ice  which  liesi  on  the 

No.  IIL— March,  1903.]  y 
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Dortbern  coast  from  the  middle  of  December  to  tbe  end  of  April,  attaining  iir 
severe  winters  a  tbickness  of  3j;  feet.  Wbeo  it  breaks  up  and  is  carried  along  by 
tbe  current,  it  cuts  like  a  eaw  into  the  lace  of  the  cliffs.  The  western  shore 
extends  for  a  distance  of  150  miles  along  the  steep  margin  of  the  Ust-urt  plateau,, 
with  a  height  of  520  feet.  Along  this  stretch  it  contains  not  one  bay  of  any 
depth— only  on  a  large-scale  map  are  any  sinuosities  perceptible — and  not  a  ainglo 
island  lies  off  the  coast.  At  the  foot  of  the  decliyity  lies  the  deepest  hollow  in  the 
Sea  of  Aral,  with  depths  of  over  100  feet  and  a  maximum  of  223  (see  map  in 
vol.  xix.  No.  4,  p.  504).  The  banks  are  composed  of  marls  and  limestones  of  the( 
middle  and  lower  Sarmatian  series.  The  eastern  shore  south  of  the  mouth  of 
the  Sir  Daria  is  sandy,  and  hard  rock  is  nowhere  visible.  The  coast-line  is  broken: 
by  numerons  small  and  shallow  inlets,  a  mile  or  less  in  length,  while  the  largest,, 
the  Bik-tao,  has  a  length  of  15  miles  and  a  breadth  of  2.  The  low  eastern  coast 
18  the  bed  of  the  old  Aralo-Caspian  sea  modified  by  eolian  agents.  It  is  studded 
with  shallow  basins  )vith  smooth  .clayey  bottoms  (takiri)  and  wind-blown  jvimllel 
ridges  enclosing  hollows.  When  the  sea  rises,  as  it  is  now  doing,  it  makevB  its  way^ 
with  the  assistance  of  the  wind,  through  the  intervening  low  ridges,  and  oonyerta 
the  basins  and  hollows  into  winding  inlets,  while  the  promontories  idong  the  diors 
are  cut  off  from  the  mainland  and  become  islands.  The  growth  of  the  Sir  Darift 
delta  can  he  traced  with  great  exactness,  for  it  has  been  surveyed  four  times  from 
1847  to  1900.  The  funnel-shaped  mouth,  which  in  1847  extended  to  a  length  of 
6  miles,  with  a  breadth  of  2  miles  and  a  depth  of  10  feet,  has  been  silted  up^  and 
the  delta  has  been  pushed  far  forward  into  the  sea.  It  is  estimated  that  the  area 
of  the  delta  has  been  enlarged  during  the  interval  by  14^  square  miles.  On  the 
south  coast  are  regular  shore-lines  with  deltas  stretching  out  into  the  waitr* 
L.  Berg*s  illustrations  show  remarkable  examples  of  abrasion,  deflation,  eta 

BolaSitag-Mongondo  in  Celebes.— By  the  agreement  of  1895  the  boandarf 
between  the  Dutch  province. of  Minahassa  and  the  autonomous  state  of  Bokftag-^ 
Mongondo  was  defined  as  following  the  Poi'gar  river  to  the  Celebes  sea  and  tbs 
Baiyas  or  Buyat  river  to  Tomini  bay.  It  was  subsequently  ascertained  that  tbe 
Poi'gar  rises  in  the  Danou  Mooat,  and  that  the  sources  of  the  two  rivers  are  not  near 
together.  To  gain  some  knowledge  of  the  frontier  lands,  Heer  A.  C.  Veenhuisen 
set  out  in  April,  1900,  from  Amurang,  and,  passing  Poupo  in  Minahassa  and  ascending 
the  Kanoiapo,  crossed  tbe  Gunung  Senayap  or  Sinayap  into  the  Po'igar  basin.  On 
his  way  up  the  latter  river  through  very  hilly  country,  he  turned  for  a  short 
distance  along  the  path  to  Poopo  in  Bolaang,  to  examine  some  warm  springs  at  a 
high  temperature,  which  iu  dry  weather  give  out  such  powerful  sulphur  fumes  that 
it  is  impossible  to  pass  by  them.  Then  he  continued  his  journey  to  the  ]>anoa 
Mooat,  which  has  a  len$(th  of  nearly  3  miles  and  a  maximum  breadth  of  1800  yards* 
Its  surface  lies  about  3350  feet  above  sea-level.  The  temperature  of  the  water  was 
68°  Fahr.  in  tbe  morning,  and  93^  at  nooiL  Perhaps  the  warmth  of  water  in  the  mom* 
ing  is  due  to  warm  springs,  for  the  neighbonrhood  is  volcanic,  and  weathered  pumice- 
stone  lies  above  the  clay  soil  to  the  depth  of  an  inch.  To  the  west  of  the  lake  rises 
the  Ambang,  an  extinct  volcano  some  6000  feet  high,  on  the  summit  of  which  is  a 
crater  lake  9  or  10  acres  in  extent;  and  to  the  north  of  it  the  much  lower 
Pinupulan  ('*  Sulphur  mountain  "),  which  seems  to  be  the  western  side  of  a  crater* 
Following  a  route  to  the  left  of  the  Po'igar  river,  Heer  Yeenhuizen  ascended  the 
Limbut  to  a  height  of  5500  feet,  only  a  few  yards  from  the  top,  and  also  tbe 
Gunung  Damar,  so  named  from  the  resinous  trees  which  grow  on  it,  and  reached 
the  town  of  IVigar  on  the  coast.  Thence  he  turned  up  the  basin  of  the  river  again, 
exploring  some  of  the  tributaries  of  the  right  bank,  and  crossed  the  watershed 
towards  the  Rnnoiapo  at  a  height  of  3120  feet,  where  it  was  seen  that  Poopo  (Min.) 


^^^^^^^  THE  UONTHLT   RECORD.  319 

lies  DGBTei'  to  tlic  Puy^ir  than  it,  is  marked  on  miLps.  Uo  also  visited  tho  little 
ilooloi  Isbe  through  which  the  I'liigar  flows  from  south-south-caat  to  north-notth- 
weei.  It  lies  at  an  eleraibn  of  2895  feet,  has  a  length  of  440  ytuds  from  Dorth  to 
south,  witb  a  maximum  breadth  of  550,  and  is  G2  f^t  deep  in  the  middle.  The 
Sinajap  wni  Dgain  crossed  at  a  height  of  S510  feet,  and  Poiipo  (Min.)  waa  found  to 
lie  1010  feet  above  Eea-Urel.  Ilcer  Veenbui^eu  made  another  exoursion  to  locate 
the  sources  of  llie  Buyat.  He  ascondtd  the  Sekuyuog,  its  tributary  the  Pinanga- 
toan,  aod  the  Pinangaloao-kirj  to  the  Quouag  Tokulon,  and  found  the  faigbesl 
source  of  the  Ba;nt  on  the  southern  side  of  this  mountain  at  !i  height  of  4300  feet. 
Thence  flows  tho  Buyat-kiri,  which,  uoitiog  with  the  Buyat-k.inam  at  n  height  of 
■J720  feel,  enters  the  Tomini  bay  immediately  to  the  north  of  the  little  Rachiiu 

AFBICA. 

The  Da  Bonrg  de  Bozai  Expedition:  Death  of  the  Leader— After 

•Imost  completing   hie  projected  JDuruoy  across   the  uontioent,  the  ^'icomta   du 

Bourg  do  Bozos  has,weregrettosay,  lost  his  life — from  fever,  U  is  eald — during  tho 

jounief  (rom  the  Nilo  to  tho  lower  Congo.     Few  recent  expeditions  have  resulted; 

in  greater  benefits  to  science,  for  M.  du  Bourg'a  party  was  carefully  organized,  and- 

included  experts  in  the  sereral  bianubes  of  scientific  study,  each  of  whom  was 

able  to  devote  himself  to  bis  own  special  subject.     The  early  death  of  the  young 

tiavollBr — a  scion  of  ono  of  the  oldest  French  families — is,  therefore,  a  serious  loss 

to  the  cause  of  African  geography.     Details  reBpecling  the  last  stage  of  the  journey 

have  not  yet  been  made  known,  but  the  narrative  of  the  tccood  seciion,  from 

Adia  Abbaba  to  the  Nile,  which  appears  in  the  I'ubruaiy  number  of  La  Qeographie, 

and  of  which  an  advance  proof  bos  courteously  been  forwarded  lo  us  by  M.  Itabot, 

enbles  us  lo  supplement  tbe  brief  account  given  in  our  January  number.      The 

routeaouth  totheOmo  and  Lake  Rudolf  was  chosen  so  as  to  avoid,  as  far  as  possible, 

lbs  routes  of  previous  travellers,  though  some  of  the  ground  had  previously  been 

covared  by  tbe  Krlanger-Neumana  Expedition  (among  others),  of  the  results  of 

wlucfa  H.  du  Bourg  does  not  seein  to  have  been  aware.    After  paseiag  through  tbe 

popnlouB  proTiDce  of  Gurage.  the  expedition  struck  south-east  for  Sldamo,  eoit  of 

the  chun  of  lakes,  a  visit  being  paid  en  roatr   to  the  fertile  district  of  Kambats, 

ud  an  examination  made  of  two  of  the  aforesaid  lakes.    H.  du  Bourg's  deecHption 

uf  tbe  lakes  is  somewhat  diflicult  to  fit  in  with  those  of  previous  travellers,  some 

of  the  Dumber  being  unaccouotably  omitted.     The  two  first  visited  arc  spoken  of 

<■  Shalla  and  Abassa,  apparently  the  Shale  and  Ab<iesi  of  Neumann ;  but  nothing 

itud  of  tlie  lake  Lamina,  placed  by  the  latter,  as  by  Wellby  and  Harrtsou, 

Vnediately  to  the  south  of  Shale.     -Vs,  howe^'er,  it  is  stated  that  the  level  of 

iRnUa  lias  lately  risen,  it  seems  pouMblc   that  it  now  forma  one  sheet  of  water 

*ilh   l.nmina,  though    from  its  delineatiou  on   M.  du   Bourg's   map,  it  is  mere 

Kobable  that  it  represeota  the  latter  only.     Abasea,  too,  is  .said  to  have  lately 

''*B*greased  its  banks,  as  ^hown  by  tbe  dead  trees  standing  in  its  water.     Tills  is 

i'U'e  and  gonl,  although  there   is  no  outlet,  and  is  extremely  clear,  whereas  the 

**terof  Shalla  la  green  from  mlouto  alga'.    Tho  lake  to  the  east  of  Abassa,  to  which 

"*  'iiitinotiTB  name  was  given  by  Neumann,  is  spoken  of  as  Uitu,  and  is,  besides. 

^'■ymooh  smaller  than  tho  eastern  Abasai  of  Neumann.    Lake  Ahbaye,  to  the  south, 

^'^ttjh  is  very  shallow  near  its  northern  shores,  shows  signs  of  recent  retreat.     Its 

^-t^ts  are  very  muddy.     M.  du  Bourg  stales  that  it  is  drained  by  the  Sagan  or 

.'^laoa,  making  no  meutiou  of  tbe  intermediate  lake  Chalo  or  Gangjule,  to  which, 

*^^ed,  the  itinerary  did  not  extend.    All  tlio  lakes  are  said  to  be  quite  distinct,  no 

^^*»  of  a  foriEcr  connection  in  tbe  form  of  lacuslrioe  sediments  being  found  in 

y  2 
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tfae  interyeDiog  country.  lo  Walamo,  traces  of  the  oocapation  of  the  country  by 
MohamiDed  Granye  were  seen  in  the  form  of  stone  colamnp,  probably  the  remiuns 
of  tombs  or  templcF.  Hence  the  route  led  west  across  the  Bilatti,  the  main  feeder 
of  Abbaye  (known  higher  up  as  Wera,  evidently  the  Waira  of  some  former  maps), 
to  Sidamo,  the  people  of  which  are  described  as  more  civilized  than  their  neighbours, 
and  the  country  as  rich.  The  expedition  then  went  south  and  west  across  the  moun- 
tainous country  between  Abbaye  and  the  Omo,  finally  following  the  riycr  down  to 
Rudolf.  A  recent  retreat  of  the  waters  of  the  lake  was  noticed,  but  this  is  thought 
to  be  merely  seasonal,  as  the  lake  was  reached  at  the  close  of  the  dry  season.  Its 
eastern  shores  are  said  to  be  well  wooded  and  populous.  The  march  was  continued 
Kouth-west  through  the  Turkana  and  Karamoy  o  countries,  the  water-parting  between 
Lake  Rudolf  and  the  Nile  being  crossed  on  a  plateau  5230  feet  above  the  sea.  In 
the  Turkana  country  all  the  river-beds  were  called  *'  ruzi "  by  the  inbabitantp. 
Near  Mount  Torror,  an  isolated  peak  6500  feet  high,  the  Igiai — a  tribi  similar  to 
the  Turkana,  but  less  savage — were  met  with,  and  afterwards  the  Utumur,  a  small 
and  timid  race,  the  last  of  the  group  which  speaks  the  Puma  language.  The  last  part 
of  the  route  led  through  the  Shuli  country.  Notes  are  given  on  the  geology,  fauna, 
and  climate  of  the  countries  traversed.  From  Adis  Abbaba  to  the  Turkana  frontier 
the  rocks  were  all  eruptive,  but  the  lower  Omo  valley  is  covered  by  recent  alluvium, 
probably  laid  down  on  the  floor  of  a  vast  lake,  and  in  this  were  found  the  numerous 
remains  of  mammalia  already  alluded  to  (ante,  p.  80).  Beyond  the  Turkana- 
«£aramoyo  frontier  the  country  consisted  of  granite,  with  its  natural  accampaniment 
.  of  laterite. 

The  Tribes  of  Eastern  Vg^da. — As  the  first  of  a  series  of  ^  Occasional 
Papers"  to  be  issued  by  the  Anthropological  Institute, a  sketch  of  the  various  races 
.  dwelling  in  the  region  between  the  Victoria  lake  and  Mount  Elgon  has  been 
supplied  by  Mr.  G.  W.  Hobley.  The  bulk  of  the  work  is  of  more  special  interest 
to  the  ethnologist,  as  it  deals  with  the  customs  of  the  tribes,  their  subdivisions, 
Janguages,  etc.;  but  the  first  chapter  is  devoted  to  the  wider  subject  of  the 
afiSnities  and  past  movements  of  the  main  racial  groups.  The  peoples  described 
are  classed  by  Mr.  Hobley  under  the  four  heads  of  Bantu  Kavirondo,  Nilotic 
Kavirondo,  Nandi,  and  Masai  groups.  The  route  by  which  the  first-named 
entered  the  country  is  somewhat  doubtful,  it  being  possible  that  they  came  either 
I'rom  the  west  through  Uganda,  or  from  the  south,  from  Unyarowezi  along  the 
eastern  side  of  the  lake.  Mr.  Hobley  inclines  to  the  latter  opinion,  as  both 
physically  and  mentally  the  Bantu  Kavirondo  show  great  differences  from  the 
Baganda,  while  the  existence  of  Bantu  people?,  speaking  closely  allied  dialects,  on 
the  islands  at  the  mouth  of  Kavirondo  bay  and  on  the  mainland  farther  aouth 
Supports  the  idea,  as  does  also  the  fact  alluded  to  at  the  end  of  the  work,  that  a 
similarity  is  observable  with  the  language  spoken  in  Unyamwezi.  Indications  of 
northward  movements,  continued  to  the  present  day,  are  also  to  be  observed.*  The 
invasion  of  the  Nilotic  Ja-Lu  >,  who  occupy  both  shores  of  Kavirondo  bay,  is  con- 
sidered as  .having  taken  place  at  a  later  date,  and  to  have  been,  in  fact,  the  cause 
which  checked  the  Bantu  movement  by  leading  to  the  occupation  of  the  narrow 
Kitoto  plain,  which  intervenes  between  the  lake  and  the  Nandi  escarpment.  The 
origin  and  southward  migration  of  the  Nandi-Lumbwa  group  are  matters  of  un- 
certainty, but  it  seems  probable  that,  like  the  Masii,  these  stocks  are  a  result  of 
interii)ixture  between  Xilotes  and  llamites,  the  Hamitic  strain  being,  however,  less 

*  While  assigning  to  the  Wanyamwezi  n  tendency  to  n  south-to-north  movement. 
Caumann  (*  Durch  Masailand,'  p.  288)  considered  that  the  Bantu  tribes  on  the  east  of 
the  Victoria  lake  bad  moved  in  a  contrary  direction. 
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marked  than  in  the  Masai.    Their  migration  probably  took  place  at  a  fairly  remote 

period,  and  it  eeema  likely  that  their  former  habitat,  like  their  pre8en^  waH  an 

aplaod  region.    The  GKiaaaogiBhn — the  only  section  of  the  Masai  included  within 

the  area  dealt  with  by  Mr.  Hobley — have  given  up  the  nomadic  habits  of  the  race, 

aod  now  liye  In  scattered  settlements  among  the  Kavirondo,  Nandi,  etc.    The 

Eldorobo  (Wanderobo  of  other  writers)  seem  to  be  survivors  of  an  aboriginal  race, 

which  Mr.  Hobley  is  rather  inclined  to  compare  with  the  Nandi — whoso  language 

they  have  adopted — than  with  the  Negrillo  or  Pygmy  races.    The  general  survey 

closes  with  a  comparison  of  the  characteristics  of  the  Kavirondo  and  Naodi  groups 

m  rcsnlting  from  the  differences  of  their  habitats,  the  cold  and  fogs  of  the  high 

%adt  plateau  being  considered  to  have  acted  detrimentally  on  the  temper  and 

fhyacal  development  of  its  inhabitants. 

Iha    Sabi  Biyer  ai  a  Waterway.— Mr.  Stanley  Hyatt,  whose  map  and 

dbcription  of  Eastern  Mashonaland  appeared  in  the  Journal  for  May,  1902,  has 

fctunied  to  East  Africa,  where  he  has  made  a  study  of  the  capabilities  of  the  Sabi 

river  lor  purposes  of  nayigation.    He  writes  to  us  as  follows :   '*  The  Sabi  and 

Lundi  rivers  join  at  a  point  on  the  Auglo-Portuguese  border  some  170  miles  from 

the  aea-coast.    Above  this  junction  the  Sabi  carries  a  considerably  larger  volume 

of  water  than  its  neighbour,  the  proportion  under  normal  conditions  being  about 

two  to  one.    Both  rivers  are  of  the  same  general  character,  having  broad  sandy 

beds  and  precipitous  banks.     However,  some  G  or  8  miles  above  their  junction 

f  here  ia  a  rapid  change  in  the  level  of  the  country,  which,  in  the  case  of  both  rivers, 

cmoaes  rocky  cataracts,  rendering  these  portions  of  the  streams  quite  impassable. 

Below  its  junction  with  the  Lundi,  the  Sibi  follows  the  general  direction  of  the 

fonner  river,  the  bed  becoming  considerably  larger,  but  still  remaining  of  the  same 

aandj  character.     From  this  point  onwards  there  aro  no  further  rapids.     The 

width  of  the  Sabi  varies  greatly  at  dififerent  points,  the  bei  becoming  in  Eome 

caaea  aa  broad  as  H  mile,  in  others  narrowing  down  to  half  a  mile.    There  are 

a  conaiderable  number  of  inlands,  some  little  more  than  large  sandbank?,  others 

many  hundreds  of  yards  long  and  covered  with  large  trees.    During  the  summer 

month  a  the  river  fills  its  bed  from  bank  to  bank,  and  from  January  to  April  there 

will  be  an  average  depth  of  7  feet  in  the  centre  of  the  stream,  while  in  many 

places  it  may  reach  a  maximum  of  18  feet.    At  the  end  of  the  wet  season  the 

stream  rapidly  diminishes  in  width,  covering  but  a  small  portion  of  the  river-bed, 

and  rarely  flowing  in  a  single  channel.    Koughly  s^^eaking,  at  the  beginning  of 

July  the  stream  has  an  average  width  of  250  yards  and  depth  of  3  feet.    Later 

in  the  season  the  water  sinks  still  further.     It  is  impossible  to  give  any  fixed 

estimates  as  to  the  depth  aod  width  of  the  Sibi  at  various  points,  on  account  ot 

the  shifting  nature  of  the  fand,  and  the  great  variations  in  the  yearly  rainfall. 

Therivf  r  is  always  navigable  for  light  craft  as  far  as  the  Khodesian  border,  but  it 

would  ha  impof  sible  for  any  heavy  craft  to  ascend  so  high  during  the  dry  season. 

The  current  in  the  Sabi  is  strong  in  mid-stream,  and  continually  changing  with 

the  varying  depths  of  the  channels  and  the  rise  or  fall  of  the  flood.    But,  provided 

^ere  were  sufficient  depth,  small  steamers  could  always  make  headway  against  it. 

There  is  always  a  strong  breeze  blowing  up-stream  during  the  daytime,  quite 

sufficient  for  sailing  purpose'.    On  the  banks  is  an  ample  supply  of  excellent  fuel 

^or  steamers,  and,  despite  the  general  steepness  of  the  banks,  there  are  numerous 

S^  knding-pkces." 

Hew  Port  in  Cape  Colony. — It  seems  probable  that  the  fine  harbour  of 
^t^anha  bay  will  before  long  be  utilized.  Application,  it  is  stated,  is  to  be  made 
^^tfliameot  for  powers  to  construct  docks  aod  build  a  railway  to  connect  the  port 
^i^h  the  existing  Government  line.    This  will  be  72  miles  in  length,  and  will  pass 
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through  Hopefiald  and  Omreesburg.  The  chief  drawback  to  Saldanha  bay  bait 
hitherto  been  the  lack  of  water,  and  this  it  is  now  proposed  to  bring  from  the  Berg 
river,  40  miles  distant.  It  is  not  expected  that  the  port  will  compete  with  Oipe 
•Town,  but  it  is  hoped  that  the  large  anchorage  and  good  shelter  available  will 
attract  shipping,  especially  in  the  case  of  goods  intended  for  up-country.  The 
iiarbour  is  completely  landlocked,  a  natural  breakwater  rendering  the  bay  always 
smooth.  It  should  be  remembered  that  this  is  not  the  Saldanha  bay  of  the  old 
navigators,  which  was  .the  modern  Table  bay. 

Horthem  Higeria.— Some  meteorological  statistics  of  interest  are  given  in 
Sir  F.  D.  Lugard's  lately  issued  report  on  Northern  Nigeria.  In  the  operations 
against  the  Emir  of  Tola  the  advance  upon  his  capital  had  to  be  deferred  until 
September,  as  that  month  is  the  only  season  when  the  Benue  is  navigable  as  far 
as  Yola,  the  extreme  eastern  limit  of  the  British  territory.  The  rise  and  fidl  of 
the  Niger  has  been  recorded  with  more  or  less  completeness  ever  since  1898,  and 
the  figures  last  given  are  as  follows:  In  June  the  total  rise  was  3  inches;  in 
July,  34^  inches ;.  and  in  August,  26  inches.  No  record  was  kept  in  September,  but 
at  the  end  of  October  there  had  been  a  total  fall  of  23  inches,  while  in  the  suc- 
ceeding month  there  was  a  further  fall  of  23  inches,  and  in  December  of  1  incb. 
At  Lokoja  and  Jebba — both  on  the  Niger — the  dry  season  is  in  the  winter,  and 
during  December,  January,  February,  and  March,  no  rain  fell  at  the  latter  place, 
and  none  during  the  first  three  of  these  months  at  Jebba.  The  year's  rainfall 
at  Lokoja  was  60  inches,  and  at  Jebba  52  inches.  The  mean  temperature  at  the 
two  places  are  81^  and  82^*5  Fahr.  respectively.  All  the  stations  in  the  territory 
are  in  future  to  be  furnished  with  proper  meteorological  instruments. 

The  Mnidir  Plateau,  Algerian  Sahara.— The  region  south-east  of  Insalah 

consists  of  a  rugged  plateau,  one  of  the  elevated  massifs  which  separate  the  oases  of  the 
Algerian  Sahara  from  the  Tuareg  countries  to  the  south.    Few  details  have  hitherto 
been  known  respecting  its  geographical  features,  but  some  additions  to  our  know- 
ledge have  lately  been  made  through  the  work  of  the  French  officers  stationed  at 
Insalah.    The  Muidir  was  crossed  by  Lieut.  Cottenest  during  his  expedition  agnnst 
the  Hoggar  Tuareg  early  last  year,  but  this  being  a  military  one,  passing  throogih 
hostile  territory,  few  opportunities  can  have  offered  themselves  for  survey  work,  while 
Lieut.  Cottenest's  notes  were  subsequently  lost  during  the  fight  with  the  Tuareg. 
A  short  time  after  this  officer*s  x>assage,  a  reconoaissance  of  the  Muidir  was  carried 
out  by  Colonel  Laperrine,  accompanied  by  Lieuts.  Rousseau  and  Requin,  the  latter 
of  whom  has  given  an  account  of  the  march  in  the  JRenseignementa  Coloniaux^ 
No.  8,  appended  to  the  Bulletin  de  VAfrique  Frangaise  for  December,  1902.     It  is 
accompanied  by  a  map  prepared  by  Lieut.  Rousseau.    According  to  Lieut.  Requin, 
the  broad  physical  features  of  this  rugged  region  arc  most  difficult  to  grasp.    On 
the  north  the  plateau  is  bordered  by  a  complex  and  broken  series  of  ridges,  and 
on*  the  west  by  a  vertical  escarpment  of  nearly  constant  height,  but  the  interior 
forms  a  veritable  chaos.    The  two  most  striking  natural  features  are,  on  the  one 
hand,  the  numerous  deep  clefts,  traversed  by  ireds  flowing  between  perpendicular 
walls  600  to  lOCO  feet  high,  and  on  the  other,  the  rocky  crests  or  ridges  which  run 
over  the  surface,  and  are  sometimes  broken  up  into  strsnge  accumulations  of  rocks, 
having  all  the  appearance  of  ruins.     The  weds,  however,  open  out  into  green 
valleys,  which  afford  good  pasturnge,  the  Muidir  being  more  favoured  by  nature 
than  Tidikelt,  for  it  has  a  regular  rainfall  and  abundance  of  wood,  in  addition  to 
its  pastures.    It  was  formerly  inhabited,  but  seems  to  have  been  deserted  as  a 
consequence  of  the  French  occupation  of  Insalah. 
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AMXBIOA. 


■•rni.  Powell,  ftninton,  and  Poster'i  Ascent  of  the  Sonffriere.— The 

ifcent  mtde  hy  these  gentlemen  on  Octoher  28, 1902,  was  briefly  referred  to  in  the 

last  number  of  the  Journal,  since  the  issue  of  which  Mr.  Quinton  has  sent  us  a 

catting  from  a  local  newspiper  giying  some  additiooal  details.    The  accent  was 

bflgon  from  the  coaat  at  Wallibou,  the  first  part  being  exceedingly  difiBcult,  owing 

to  the  formation  of  several  new  cliffd  and  ravines.    Afterwards,  apart  from  the 

«xtreme  narrowness  of  the  knife-ridges,  the  way  was  easier.    Oa  arrival  at  the 

flnunity  it  was  found  that  the  old  crater  was  active,  discharging  volumes  of  steam, 

nd  throwing  up  cones  of  ashes  from  a  fissure  close  under  the  southern  wall.    The 

which  were  heaped  up  round  the  inner  walls  to  a  height  of  several  hundred 

I;  were  almost  red  hot,  and  were  smoking  profusely,  while  jets  of  steam  were 

ig  from  a  fissure  within  4  yards  of  the  visitors'  standpoint.    Messrs.  Powell 

aid  Foster  went  down  on  the  southern  side  to  a  distance  of  about  120  yards, 

Ifffond  which  the  walls  were  precipitous,  and  a  boiling  cauldron  of  muddy  water 

coold  be  clearly  seen  in  the  centre.    The  be«t  view  was,  however,  obtained  from 

ihm  western  rim.   The  cloud  of  steam  and  ashes  from  the  fissure  under  the  southern 

wall  was  blown  westward,  giving  the  appearance  of  having  come  from  the  new 

crater,  though  there  were  really  no  signs  that  this  had  lately  been  active.    The 

saddle  between  the  two  craters  was  intact.    An  attempt  to  cross  to  windward 

liaving  failed,  owing  to  the  steepness  of  the  southern  rim  and  the  hent  of  the 

•sbci^  the  descent  was  commenced,  and  proved  much  harder  than  the  ascent. 

^or  a  considerable  distance  down  the  sides  the  mountain  is  covered  with  portions 

of  the  rock  and  coarse  gravel  thrown  out. 

Voirthom  Frontier  of  Bolivia. — A  map  published  by  the  Officina  Nacional 
^  Immigracion,  Estadistica,  etc.,  at  La  Paz,  shows  the  various  frontier-lines  which 
bave  been  the  subjettt  of  diplomatic  negotiations.  The  furthest  north  is  the 
BalliTian-Cruls  line,  by  which  the  frontier  has  been  definitely  fixed  with  Brazil. 
It  extends  from  the  Madeira  falls  north-westwards  to  the  Yaquirana,  the  source 
strcam  of  the  Yavary,  in  lat.  7°  6'  S.  and  long.  73°  47'  W.  Towards  Peru  Bolivia 
claima  a  line  running  from  the  Inambari,  between  the  Cbandless  and  Manu,  and 
along  the  Amazons  watershed  to  the  Yaquirana,  while  the  Peruvians  claim  the 
country  as  far  south  as  the  Beni.    This  would  deprive  Bolivia  not  only  of  the 

Territorio  de  Colonias,  but  of  almost  all  the  province  of  Gaupolican,  and  would  add 

some  190,000  square  miles  to  Peru. 

ATI8T&ALA8IA. 

Jonmey  aoroiS  Auttralia. — Mr.  R.  T.  Maurice,  whose  journey  into  the 

interior  of  Australia  from  Fowler ^s  bay  on  the  south  coast  was  referred  to  in  the 

Journal  for  June,  1902  (p.  7G0),  last  year  carried  out  a  more  extended  expedition, 

sgUQ  in  company  with  Mr.  W.  R.  Murray  (as  surveyor),  which  led  across  the 

whole  breadth  of  the  continent  to  the  north  coast.    A  short  narrative  of  the 

journey  appeared  in  the  Adelaide  Observer  of  November  29,  1902.    The  party, 

which  had  with  it  fourteen  camels,  left  Fowler's  bay  in  April,  1902,  and  took  about 

K^en  months  to  complete  the  journey,  crossing  the  tracks  of  Giles,  Tietkins,  Gosse, 

^ttburton,  and  other  explorers,  whoso  routes  had  led  mainly  in  an  east-and-west 

direction.    Various  permanent  waters  were  discovered,  and  as  the  year  was  excep- 

^o&ally  dry,  there  can  be  no  doubt  that  the  supply  at  these  places  is  really 

P^eDDial.    Geological,  ethnological,  and  zoological  collections  were  made.     At  an 

^y  itage  of  the  journey  the  Afghan  camel- driver  deserted,  and  some  time  was 

*P«Qt  in  a  vain  endeavour  to  track  him  down.    From  Oolarinna,  a  water  which 
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bad  been  visited  on  tbe  former  journey,  the  party  strack  across  for  the  Everard 
range,  where  sufficient  water  was  with  difficulty  obtained,  though  it  was  in  the 
vicinity  of  the  range  that  the  first  and  only  rain  experienced  fell.  The  country  is 
described  as  very  grand  and  rugged.  The  neighbourhood  of  the  Musgrave  range- 
was  found  in  a  worse  condition  than  had  ever  been  known  before,  and  of  tbe 
rabbits  which  once  swarmed,  only  one  or  two  were  seen.  After  crossing  with  some 
difficulty  a  ragged  precipitous  range  beyond  the  Mnsgrave,  and  taking  copies  of 
some  remarkable  aboriginal  drawings,  the  expedition  reached  Opparinna,  where 
the  running  spring  was  foand  to  have  not  diminished  much  since  the  previoua 
year.  By  removing  the  outer  wood  of  a  marked  tree  in  the  vicinity,  the  inscrip- 
tion "  J.  Lamb  "  was  distinctly  made  out,  though  by  whom  and  when  the  name  wa» 
inscribed  is  unknown.  Some  auriferous  outcrops  were  noticed,  extending  towards 
Petermann  range,  and  near  Ayers  rock  (so  named  by  Gosse)  copies  of  some  ^n^ 
aboriginal  drawings  were  obtained.  At  Tiet kins'  hole,  near  Mount  Olga,  photo- 
graphs were  taken  of  the  marked  tree,  the  inscription  on  which  was  as  legible  as 
when  first  cut  thirteen  years  before.  A  water  was  found  a  little  to  the  south  of 
Lake  Amadeup,  and  by  it  were  traces  of  a  very  ancient  camp.  The  softness  of  the 
ground  making  it  unsafe  to  cross  Lake  Amadous  where  first  struck,  the  party 
turned  aside  to  its  western  end.  Near  Giles'  creek  a  splendid  water-hole,  thought 
to  contain  perhaps  a  million  gallons,  was  found,  and  named  Thomas'  reaerrcur. 
Mounts  Lyell,  Brown,  and  Russell,  seen  but  not  visited  by  Tietkins,  were  foirod 
dry  and  barren.  At  Eva  Springs,  on  Warburton's  track,  relics  of  that  explorar'a 
stay  were  found,  and  in  the  range  near,  two  beautiful  springs  were  discovered* 
Beyond  Mount  Singleton  an  extraordinary  cave  was  found,  and  after  a  stretch  of 
the  poorest  desert  country  Dr.  David sdn's  track  was  reached.  Here  a  number  of 
camels  were  poisoned  by  eating  Qastrolohium,  and  it  was  considered  advisable  to 
make  for  civilization  at  Sturt's  creek,  whence  tbe  rest  of  the  journey  to  Wyndham 
on  Cambridge  gulf  was  efiected  by  frequented  tracks. 

Australian  Tranioontinental  Railway.— An  official  notice  in  the  Btmih 

Australian  Oovemment  Gazette  calls  for  tenders  for  the  construction  and  working 
of  a  line  of  railway  from  north  to  south  across  the  Australian  continent.  In  ihe 
northern  territory  the  railway  has  not  as  yet  penetrated  very  far  into  the  desert» 
the  distance  from  Port  Darwin  to  Fine  Creek  (the  terminus)  being  not  much  more 
thin  150  miles ;  but  in  the  south  tbe  line  has  almost  reached  the  27th  parallel  of 
south  latitude,  north-west  of  Lake  Eyre,  where  Oodnadatta  has  for  some  years  been 
the  terminus.  It  is  now  proposed  to  connect  these  two  points,  and  the  scheme  is 
to  be  carried  out  on  the  land-grant  system.  The  land  to  be  granted  is  not  to 
exceed  75,000  acres  for  each  mile  of  railway,  and  is  to  be  selected  in  alternate 
blocks  on  either  side  of  the  Vine.  The  grant  is  in  fee  simple,  with  all  gold  and 
minerals  thereon  and  thereunder.  The  line,  which  is  to  have  a  gauge  of  3  feet  & 
ioches,  will  be  under  1200  miles  in  length. 

f  OLAB  BEOIOHB. 

Br.  Charcot*!  Arctic  Expedition.— A  scientific  expedition  to  the  Arctic 

regions  is  being  organized  by  Dr.  Jean  Charcot,  with  the  support  of  the  French 
Academy  of  Sciences,  the  Natural  History  Mufeum,  and  the  Ministry  of  Public 
Instruction.  M.  Charcot,  who  last  jear  made  a  voyage  to  Jan  Mayen,  is  impreaaed 
with  the  necessity  for  tbe  scientific  study  of  the  regions  already  known,  to  serve  as 
a  point  of  departure  for  further  explorations  in  the  neighbourhood  of  the  pole,, 
and  will  take  with  him  assistants,  who  will  make  observations  in  the  field  of 
geology,  meteorology,  oceanography,  biology,  and  other  branches  of  science.  A 
three-masted  schooner  of  400  tons  is  being  built  at  St.  Malo  for  the  purposes  of  the 
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peditioD,  which  will,  it  is  hoped,  sail  in  May  on  a  six  months'  crnise.     It  is  pro- 
to  Tisit  Jan  Mayen^  Spitsbergen,  Franz  Josef  Land,  and  the  north-west  part 
€3i  Xowaya  Zemlya. 

Tba  Daiiidi  Ezpaditioii  to  West  Oreanland. — The  Danish  Expedition 

which  went  oat  in  1902  for  the  purpose  of  researches  into  the  folk-lore,  etc.,  of  the 

Batxwe  inhabitants  of  Greenland  (Journal,  yoI.  xiz.  p.  641),  was  in  September  last 

at  the  Holitenborg  colony,  on  the  west  coast,  whence  the  leader,   Mr.  Mylins 

Eriehseo,  has  sent  to  the  Standard  some  account  of  the  experiences  of  his  party 

dsring  the  summer  months.    A  large  part  of  the  narrative  consists  in  a  description 

sCthe  free,  open-air  life  which  during  this  time  the  explorers  had  shared  with  the 

Uttmo— eailing,  canoeing,  or  shootiog  along  the  mountainous  fiord-pierced  coasts 

sCWeet  Greenland.    Some  account  i^,  however,  given  of  two  attempts  to  ascend 

ikt  *  inUmd-ice,"  which  are  of  some  geographical  interest.    The  first  was  made  from 

]&•  inmoat  end  of  the  Gkxltbaab  fiord,  into  which  the  Ujaragasuit  glacier  debouches. 

An  onaTailiog  attempt  to  ascend  this  glacier  had  been  mide  by  Nansen  during 

the  winter  following  his  crossing  of  Greenland ;  nor  was  Mr.  Erichsen*d  party 

saoceasful,  the  attempt  being  frustrated  on  two  successive  days  by  the  sofc- 

of  the  clay  banks  of  the  river  which  emerges  from  the  glacier,  the  impassable 

of  this  stream,  and — when  a  dtHour  of  eighteen  hours  Iiad  been  made  over 

the  moantain-side — by  the  ^perpendicular  wall  by  which  the  latter  fell  towards 

the  glacier.    On  the  second  day  a  good-sized  ruin  dating  from  the  period  of  the 

Koraamen  was  discovered  and  sketched.    Subsequently  a  more  successful  attempt 

to  reach  the  ice  was  made  from  Sukkertoppen,  the  route  chosen  leading  thence  up 

the   Sermilinguak  fiord,   into  which   an  arm  of  the  inland  ice   makes  its  exit. 

llr.  Erichsen  (who  took  with  him  one  of  the  sledges  used  by  Nansen  in  1888) 

wan  accompanied  by  Count  Moltke  and  by  a  young  Greenland  ecclesiastic,  Jorgen 

Brdnlimd,  and  by  one  of  the  Greenlanders  who  had  formed  his  crew  to  the  head  of 

the  fiord.    As  the  ascent  progressed  the  ice  became  more  and  more  rough,  the 

whole  aurface  being  furrowed  by  crevasses  sepirated  by  narro  n  ridges  and  pinnacles. 

With  great  difficnlty  the  leader  reached  the  summit  of  a  ^  nuaatak  "  over  300O 

fieet  ahove  the  sea,  whence  a  view  was  obtained  which  enabled  him  to  correct 

exiating  maps  in  certain  particulars.    It  was  found  that  the  50-70  miles  of  ice 

between  the  South  Isortok  tiord  and  the  Kvigheds  fiord  is  separated  from  the  true 

inland  ios  to  the  east  by  a  lower  country  of  lakes  and  rivers  that  receive  the  waters 

of  the  inland  ice.     Subsequently,  on  a  glacier  walk  from  the  head  of  the  Evigheds 

fiord,  Mr.  Erichsen  found  that  the  body  of  ice  between  that  fiord  and  the  Sondro 

8tr5m  fiord  is  separated  from  the  inland  ice  proper  by  two  rows  of   nuoataks 

formiog  virtually  two  consecutive  mountain  rangei>,  this  being  again  not  shown 

on  existing  maps.    At  the  time  of  writing  the  Expedition  was  about  to  start 

northward  for  Egedesminde  (G9^  N.),  as  a  stage  in  the  further  advance  towards 

TOter  quarters  on  Melville  bay. 

Expeditioni  to  Oreanland.— The  expedition  sent  out  to  East  Greenland 
daring  the  snmmer  of  1901  under  the  auspices  of  the  Danish  Greenland  Committee, 
with  the  support  of  the  Garlsberg  fand,  which  had  as  leader  the  botanist  C.  Eruuse 
(sccompanied  by  his  wife),  ha%  we  learn  from  Peter manns  Mitteilungen  (1002, 
^  2C7),  safely  returned  after  spending  a  year  in  that  inhospitable  region.  The 
^quarters  were  fixed  at  Angroagsalik,  where  biological  investigations  were  carried 
OQt  during  the  winter.  This  was  long  and  severe,  though  calm,  and  the  ice  re- 
Q^ned  &8t  on  the  coast  from  the  middle  of  December  to  the  middle  of  June, 
^tcr  the  latter  date  a  survey  was  madr ,  by  means  of  a  motor  boat,  of  the  two 
Iftrge  fiords  of  Augmagsalik  and  Sermilik.  The  flora  of  this  region  was  found  to 
^^<^^t  of  110  to  112  species  of  phanerogams  and  vascular  cryptogams,  besides  lower 
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forms,  and  the  results  of  the  expedition  inclade  zoological  col  lections,  and  bio- 
logical and  ethnographical  studies.  An  expedition  to  the  opposite  side  of  Green- 
land was  carried  out  in  the  summer  of  1902,  under  the  samjs  auspices,  by  Dr. 
Engell,  who  executed  surveys  and  made  studies  of  glacier  movement,  plant  life, 
etc.,  in  the  neighbourhood  of  the  Tasiusak  fiord,  near  Jacobshavn,  as  well  as  in 
some  hitherto  unknown  districts  further  south, 

Gheodatio  Work  in  Spitsbargait—The  result  of  the  four  years'  work  (1899- 
1902)  in  Spitsbergen  is  the  measurement  of  a  meridional  arc,  4?  IV  long,  between 
the  Keilhaus  mountain  in  the  south  and  the  Little  Table  island  in  the  north. 
The  Russian  party  undertook  the  southern  part,  from  lat.  76^  38'  to  79"  4',  and  the 
Swedes  the  northern,  up  to  lat.  80^  49'.  Both  parties  measured  a  base  with 
Jaderin's  apparatus,  in  which  the  bars  are  of  nickel  steel,  the  Swedish  base  bein^ 
nearly  10,960  yards  long,  and  the  Russian  about  6799.  Latitudes  have  been  deter- 
mined at  the  points  where  angular  measurements  were  taken,  and  at  six  others— 
twenty-nine  points  in  all,  or  about  one  for  every  9  minutes  of  arc,  so  that  an  unusually 
exact  study  of  the  surface  form  will  be  possible.  Twenty-three  azimuths  have 
been  taken,  which  will  serve  to  detect  local  disturbaoces  in  azimuth,  and  the 
influence  of  the  attraction  of  the  adjacent  lands  on  astronomical  observations  baa 
been  ascertained.  Gravity  observations  by  means  of  the  pendulum  have  been 
made  at  several  points.  Besides  the  work  of  triangulation,  the  meteorology, 
geology,  and  botany  of  the  districts  visited  have  received  attention.  It  has  been 
agreed  that  the  observations  shall  be  published  in  detail,  and  that  the  Russiftn  and 
Swedish  commissions  shall  work  out  separately  their  respective  portiona  of  the 
triangulation  series,  but  that  in  the  reduction  of  final  result",  involving  a  oobh 
parison  of  the  astronomical  and  geodetic  results,  the  commissions  shall  oo-oparate. 
A  map  of  the  region  covered  by  the  triangulation  will  be  published  on  the  acale  of 
1 :  200,000,  and  special  maps  of  the  triangular  points  on  a  larger  scale.  A  oooloal 
projection  will  be  used,  the  tangent  plane  touching  the  Earth's  surface  at  78^  30^ 
if.  lat.  The  general  map  will  consist  of  five  sheets,  of  which  three  will  be  com- 
piled by  the  Russians.  The  results  of  the  expedition  will  ba  published  in  Fienoh 
in  a  series  of  memoirs,  and  will  be  ready  for  printing  within  the  year.  The  sectioni 
included  in  the  first  part  of  the  work  will  deal  with  the  geodetic  and  astronomical 
results,  gravity  and  tidal  observations,  etc. ;  while  magnetism,  meteorology,  geology, 
botany,  etc.,  will  furnish  the  subjects  for  the  memoirs  in  the  latter  part*  Tmer^ 
No.  4, 1902. 

XATHEICATICAL  AND  FHTSICAL  OEOOEAPHT. 

The  Fignra  of  tha  Earth. — In  a  paper  communicated  to  the  GFeological 

Society  at  its  meeting  on  January  21,  Prof.  Sallas  discussed  the  figure  of  the 
Earth  from  a. quite  new  point  of  view,  with  the  remarkable  result  that  he  obtains 
by  empirical  methods  a  figure  agreeing  with  the  mathematical  conclusions  of  Mr. 
Jeans  {Geographical  Journal^  February,  1903,  p.  191),  i,e.  a  *'  pear-like  shape.**  In 
the  note  referred  to  we  pointed  out  that,  although  Mr.  Jeans'd  general  ooncluaiona 
would  not  be  afifected,  his  description  of  regional  distributions  was  likely  to  be 
criticized,  and  we  accordingly  find  that  Prof.  Sollas  places  the  ^'stem"  of  hia  pear 
in  the  middle  of  Africa,  while  the  *'  broad  end  "  is  covered  by  the  Pacific  He 
points  out  the  almost  precise  correspondence  of  great  terrestrial  features  with  a 
circular  form.  The  Aleutian  curve  has  its  centre  in  lat.  6^  N.,  long.  177°  W.,  that 
of  the  East  Indies  about  15°  N.  and  118°  £.,  and  round  the  latter  centre  are 
several  concentric  curves.  The  northern  part  of  South  America,  the  Alpine- 
Uimalayan  chain,  the  western  shore  of  i^orth  America,  and  a  portion  of  Auatralia, 
may  be  similarly  reduced  to  geometric  form.    A  great  circle  swept  through  the 
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centres  of  iha  Estt  Indian  and  Aleutian  arcs  runs  symmetrically  through  the 

bordering  seas  of  Asia  as  far  as  Alaska,  borders  the  inland  lakes  of  America, 

nasKs  the  Galifomian  centre,  extends  through  the  middle  of  the  Caribhean  Fea, 

niDs  parallel  with  the  coast  of  the  Antarctic  continent,  and  returns  to  the  East 

Indian  centre  without  touching  Australia.    This  course  is  in  remarkable  corre- 

•poodence  with  the  general  trend  of  the  great  zone  of  Pacific  weakness.    If  the 

pole  ai  this  circle  in  the  Libyan  desert  is  placed  towards  an  observer  in  a  globe, 

the  African  continent  appears  as  a  great  dome  surrounded  by  seas  and  separated 

fmn  the  Pacific  by  an  irregular  belt  of  land.    A  second  great  circle  defined  by 

lake  Baikal,  and  with  its  centre  at  **  the  morphological  centre  of  Asia  "  of  Suess, 

ad  poaaiDg  through  the  East  Indian  centre,  may  be  regarded  as  the  direction- 

dde  for  the  Eurasian  folding.    These  two  circles  intersect  at  an  angle  of  89°, 

mi  on  bisecting  this  angle  a  mean  directive  circle  is  found  with  its  pole  near  the 

Mvcea  of  the  White  Nile  6°  north  of  the  Equator.    The  axis  of  terrestrial  symmetry 

cbough  this  pole  passes  through  the  middle  of  Africa  and  of  the  Pacific  ooean. 

He  amallest  circle  which  will  circumscribe  Africa  has  its  centre  near  this  pole, 

and  within  it  the  symmetry  of  the  fractured  African  dome  is  observable.    Outside 

this  comes  a  belt  of  seas,  and  outside  that  again  the  Pacific  bolt  of  continentF,  the 

Antarctic,  South  America,  North  America,  Asia,  and  Australia.      A  significant 

feature  connected  with  this  way  of  looking  at  the  question  is  the  greatly  increased 

importance  of  fracture^  or  "  faulting,"  relatively  to  folding  or  thrusting,  in  the 

tianaition  from  the  piriform  to  the  spherical  shape. 

Bter-shapad  Mapa  of  the  World. — Various  forms  of  the  star-shaped  repre- 
•sotation  of  the  globe  have  been  suggested  since  the  idea  of  snch  representation  was 
first  mooted  in  I8G5  by  Dr.  Jager  of  Vienna.    The  one  most  commonly  employed, 
and  which  was  first  adopted  by  Berghaus  in  1870,  is  that  in  which  the  star  has  five 
hnacbes,  which  results  in  the  separation  of  Australia  into  two  portions  contained 
within  two  separate  branches.    The  equidistant  projection  is  usually  employed, 
and  the  outlines  of  Africa  and  South  America  are  much  distorted.    In  the  Bnlleiin 
*k  Oeograp?ue  Historique  et  Descriptive  for  1902  (part,  ii.),  Lieut.  Berthon  suggests 
a  form  that  has  not  been  made  use  of  before,  the  number  of  branches  being  reduced 
to  four,  while  the  stereograph ic  projection  is  used  instead  of  the  equidistant.     The 
branches  are  so  constructed  that  corresponding  parallels  are  at  equal  distances 
from  the  equator  in  both  hemispheres,  while  the  distances  between  the  meridians 
on  corresponding  parallels  are  also  equal.    The  outer  meridians  of  the  several 
'mnches  are  thus  considerably  curved  outward?,  and  the  obliquity  of  the  meridians 
with  the  parallels  is  reduced.    The  shapes  and  relative  positions  of  the  continents 
'Are  certainly  well  shown  by  this  means,  but  the  enormous  exaggeration  of  the  size 
^f  the  equatorial  parts  of  the  globe  is  a  disadvantage,  South  America  appearing 
^^^ry  much  larger  than  North  America,  and  Africa  than  Asia ;  so  that  it  is  doubt- 
^^  whether  on  the  whole  the  new  method  is  a  great  improvement  on  the  old. 
■^  hb  slight  modification  of  the  usual  five-branched  star  employed. in  Dr.  MilPs 
^Qtemational  Geography '  possesses  some  advantages  over  both  ;  the  use  of  eight 
''^Dches,  alternately  wider  and  narrower,  permitting  the  three  great  southern  land- 
see,  as  well  as  the  centres  of  the  three  great  oceans,  to  be  each  coincident  with 
■*"  'ay  of  the  star. 

The  Supply  of  Chloride  of  Sodium  by  Eivera  to  the  Sea.— Since  the 

Question  of  the  possible  calculation  of  the  age  of  the  Earth  by  a  consideration  of 

**^  amount  of  sodium   annually  supplied  by  rivers  to  the  ocean  was  brought 

*^f  ward  some  three  years  ago  by  Prof.  Joly,  the  subject  has  engaged  the  attention, 

^^  the  continent,  of  Prof.  Eugene    Dubois,  whose  latest  communication  on  it 

appears  in  vol.  iv.  (1002)  of  the  Frocee'finjs  of  the  Section  of  Sciences  of  the 
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Royal  Academy  of  Sciences  at  AmsterJam.  Prof.  Joly'd  estimate  was  based  od 
Sir  John  Murray's  estimate,  made  some  years  ago,  of  the  average  compjsition  of 
river-water.  This  estimate,  which  depended  on  analyses  of  the  water  of  nineteen 
rivers  only,  was  not  regarded  by  its  author  as  more  thai  tentative,  and  Prof. 
Dubois  shows  that  much  more  extensive  observations  are  necessary  to  yield  a  trust- 
worthy result.  He  has  with  much  care  brought  together  the  results  of  analyses  of 
seventy-five  different  rivers  or  portions  of  rivers  (many  of  them  series  extending 
over  a  considerable  time),  so  far  as  concerns  the  proportions  of  sodium  aud  chlorine 
contained  in  their  water.  The  figures  show  a  very  great  variation  between  the 
different  rivers,  aod  consequently  a  striking  deviation  of  the  actual  values  from 
Sir  John  Murray's  average.  Generally,  the  quantity  of  sodium  is  fjund  to  be 
much  less  than  the  latter's  estimate ;  and  Prof.  Dubois  shows  that  it  is  still 
further  diminished  when  the  quantities  derived  from  the  pollution  of  the  rivers  by 
human  agency,  and  the  amount  supplied  by  rain,  are  taken  into  account.  In  the 
case  of  the  Mense,  he  calculates  that  not  more  than  1*5  parts  per  million  parts  of 
water  is  due  to  chemical  deoudation,  out  of  an  observed  total  of  3*44  parts, 
whereas  the  average  derived  from  Sir  John  Murray's  figures  is  5*88  parts.  Further,, 
it  is  to  be  noticed  that  in  almost  all  river- water  there  is  a  decided  deficit  of  chlorine 
as  compared  with  the  quantity  that  could  be  combined  with  the  sodium,  so  that, 
as  all  the  sodium  in  sea-water  is  combined  with  chlorine,  some  other  supply  of  the 
latter  than  is  brought  down  by  rivers  must  be  available.  There  is  no  difficulty 
in  accountiog  for  this  supply  when  we  consider  the  amount  of  hydrochloric  acid 
gas  discharged  into  the  atmosphere  by  volcanic  agenciep,  and  the  fact  that  three 
times  as  much  rain  fills  on  the  ocean  as  on  land.  Prof.  Dubois  concludes  by 
showing  that,  as  the  amount  of  sodium  really  attributable  to  chemical  denuda- 
tion appears  to  be  only  a  quarter  of  that  assumed  by  Prof.  Joly,  a  period  of  four 
hundred  million  years  would  be  necessary  to  account  for  the  ezistiog  amount  in 
the  ocean  if  this  were  entirely  due  to  the  agencies  supposed.  Such  a  result  leads 
to  a  distrust  of  the  applicability  of  existing  data  to  the  problem,  and  lends  weight 
to  the  opinion  to  which  other  geological  facts  had  led — that  the  greater  part  of  the 
chloride  of  sodium  in  the  ocean  must  have  been  produced  by  a  far  more  rapid 
process  than  that  of  ezistiog  chemical  denudation. 

The  Orig^  of  **Karren.'' — M.  E.  A.  Martel  has  a  note  in  the  Compies 
Bendm  of  the  Paris  Academy  of  Sciences  (December  15, 1902)  on  the  origin  of  the 
surface  formation  met  with  most  commonly  in  limestone  districts,  which  is  usually 
known  by  the  German  term  Karren,  or  the  French  Lapiaz,  The  formation  of 
the  vertical  clefts  separating  the  separate  blocks  is  usualiy  ascribed  to  the  chemical 
action  of  rain  or  saow  on  the  rocks,  but  M.  Martel  holds  that  an  importuit  part  is 
also  played  by  the  mechanical  action  of  running  water.  The  best  known  examples 
of  Karren  occnr  in  alpine  districts,  at  a  considerable  elevation,  but  the  writer  gives 
a  number  of  instances  in  which  the  formation  is  met  with  in  valleys  or  plaioa  of 
low  elevation,  sometimes  in  the  actual  beds  of  rivers  (as,  e.^.,  at  the  falls  of  the- 
Sautadet  or  at  the  first  cataract  of  the  Nile),  or  even  in  the  sea  (as  at  Killsee  in 
Ireland).  Even  where  the  Karren  occur  at  high  elevations,  M.  Martel  holds  that 
in  many  cases  they  represent  portions  of  old  river-valleys  which  have  remained 
perched  in  the  air,  while  the  rest  of  them  has  been  removed  either  by  tectonic 
movements  or  subsequent  denudations.  He  also  finds  a  constant  relation  to  exist 
between  the  karren  and  the  swallow-holes  or  abysses  in  which  the  surface  waters 
are  engulfed  in  limestone  regions,  and  which  have  resulted  in  subetituting  a 
subterrauein  for  a  sub- aerial  circulation  of  the  water.  Tnis  invariable  relation,  to 
which  attention,  M.  Martel  says,  does  not  seem  to  have  been  previously  called, 
is,  in  his  opinion,  a  strong  argument  in  favour  of  the  idea  that  in  a  large  number 


OBITUART.  329 

of  cues  the  Karren  have  been  originally  formed  by  the  action  of  running  water, 
nltboogh  at  the  present  day  chemical  action,  the  effects  of  which  are  far  more 
feeble,  may  have  taken  its  place. 


OBITUARY. 
Sir  J.  Lintom  Simmoiu. 

6t  the  death  of  Field-^Iarshal  Sir  John  Lintom  Arabin  Simmons,  g.c.d.,  G.c.M.o.y 

ike  little  band  of  Fellows  who  can  claim  that  tbeir  connection  with  our  Society 

back  more  than  half  a  century,  Iosca  one  of  the  most  diatinguished  of  its 

ibera.    In  liis  younger  days  the  duties  of  Sir  John  Simmons  cirried  him  far 

fiom  tbe  mother  country,  aud  though  never  in  any  sense  an  explorer,  he  was  fond 

eftmwelVin^  and  manifested  his  interest  in  geographical  discovery  by  joininz  the 

Society  in  1848.    Bom  in  1821,  Simmons  entered  the  Hoyal  Engineers  in  1837, 

aad  for  some  time  served  in  Canada.    Subsequently  he  held  responsible  poets  in 

connection  with  the  early  development  of  the  railway  system  in  this  country. 

The  Crimean  war  opened  up  to  him  a  new  field  in  which  to  gain  distinction. 

Being  in  Constantinople  in  1853,  on  leave  of  absence,  he  was  employed  on  several 

missioDa  connected  with  the  negotiations  which  preceded  the  war,  and  the  following 

year  naa  appointed  her  Majesty's  commissioner  with  the  Ottoman  army.     During 

tbe  war  he  saw  considerable  service  in  various  parts  of  the  Nearer  East,  and  in 

X8S7  was  the  British  representative  on  the  commission   which   laid  down  the 

iKNindary  between  Asia  Minor  and  Transcaucasia.     For  two  years  after  this  ho 

acted  MB  Consul-General  at  Warsaw,  but  in  1800  again  took  up  w  ork  iu  this  country, 

and  during  the  next  twenty  years  filled  various  important  post?,  being  director  of 

the  School  of  Military  Engineerinfic  at  Chatham,  18G5-68;  goveraor  of  the  Uoyal 

Military  Academy  at  Woolwich,  1870-75  ;  and  Inspector-General  of  Fortifications, 

1875-80.     He  was  also  attached  to  the  British  Embassy  which  attended   the 

Berlin  Congress  of  1878,  and  took  part  in  the  Berlin  Conference  of  1S80,  which 

avembled  to  discuss  the  Greek  frontier  question.    In  1884  he  was  appointed 

Governor  of  Malta,  bat,  reaching  the  age-limit  four  years  later,  had  to  retire.    Sir 

John  Simmons  received  the  Knight  Gommandership  of  the  Bath  iu  1809,  and 

Wame  a  Knight  of  the  Grand  Cross  of  that  Order  nine  years  Uter ;  he  was  made  a 

<i.aii.G.  in  1887.    After  his  retirement.  Sir  Jolin  acted  as  Envoy  Extraordinary  and 

Minister  Plenipotentiary  to  the  Pope  in  1889,  and  the  following  year  was  given 

rank  as  a  Field-Marshal.     He  died  ou  February   14,  two  days  after  his  eighty- 

fecond  birthday. 


John  Hall  Gladstone,  PhD.,  D.Sc,  F.B.S. 

Br.  John  Hall  Gladstone,  who  died  in  October,  1902,  at  the  age  of  seventy-five 
years,  was  one  of  our  older  members,  having  joined  the  Society  in  1863,  or  nearly 
forty  years  ago.  Although  best  known  for  his  work  in  connection  with  chemistry, 
^«  Gladstone  was  a  man  of  broad  sympathies  and  attainments,  and  in  particular 
^u  deeply  interested  in  all  questions  related  with  the  improvement  iu  educations! 
uiethods,  being  himself  a  member  of  the  School  Board  for  London  for  over  twenty 
y^ri.  The  efforts  of  our  Society  to  improve  the  status  of  geography  as  a  brsncli 
®f  study  in  this  country  met  with  his  warm  approval,  and  he  took  part  in  the 
^"cuisions  which  tock  place  at  the  meetings  in  connection  with  the  Society'd 
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Educational  Exhibition  in  1885.  Dr.  Gladstone,  who  was  educated  at  University- 
College,  London,  and  at  Giessen  UniTersity,  was  Fullerian  Professor  of  Chemistry 
at  the  Royal  Institution  from  1874  to  1877,  President  of  the  Physical  Society  from 
1874  to  1876,  and  of  the  Chemical  Society  from  1877  to  1879,  aod  was  the  author 
of  yarious  scientific  papers,  chiefly  on  chemical  subjects. 


Br.  Jamei  Stevenson. 

The  death  occurred  on  January  28  of  Mr.  James  Steyenson,  ll.d.  Bom  in 
1822,  Mr.  Steyenson  passed  through  Glasgow  Uniyersity,  where  he  displayed 
mathematical  abilities  of  a  very  high  order.  His  sympathies,  however,  were  not 
confined  to  that  branch  of  scholarship,  and  in  later  years  he  assisted  the  Uniyersity 
substantially  in  the  promotion  of  various  studies.  His  generous  and  instructed 
interest  in  the  progress  of  education  was  recognized  by  the  University  a  short  time 
ago,  when  his  doctor's  degree  was  conferred  upon  him.  In  the  geographical  world 
Mr.  Stevenson  was  best  known  for  his  connection  with  British  Central  Africa,t 
where  his  name  will  be  preserved  so  long  as  the  Stevenson  road  endures  and  bears 
that  designation.  He  was  one  of  the  many  caught  into  the  current  of  the  great 
outburst  of  missionary  zeal,  aod  of  enthusiasm  for  the  work  of  opening  up  the  Dark 
Continent  by  exploration,  which  followed  the  death  of  Dr.  Livingstonp.  He 
joined  the  Royal  G^eographical  Society  in  1877,  and  was  dosely  associated  with  the 
African  Lakes  Company,  founded  a  year  later,  of  which  he  was  Chairman  at  the 
time  of  his  death.  Early  in  the  eighties,  Mr.  Steveoson  vigorously  pressed  a  scheme 
for  the  construction  of  a  road  between  Lakes  Nyasa  and  Tanganyika.  He  himedf 
subscribed  some  thousands  of  pounds  to  enable  the  necessary  surveys  to  be  eaiiied 
out.  The  road  was  never  properly  laid  down,  but  a  path  was  cleared  tlmragfa  a 
considerable  stretch  of  difficult  country,  and  a  route  opened  up  which  not  eely  will 
long  preserve  Mr.  Stevenson's  name  on  our  maps,  but  has  not  been  without  Impor- 
tance in  the  diplomatic  negotiations  that  accompanied  the  partition  of  the  conUnent* 


CORRESPONDENCE. 

Captain  Benjamin  Wood*i  Expedition  of  1596. 

Ik  my  Introduction  to  *  The  Travels  of  Pedro  Teixeira '  (Hakluyt  Society,  1902X  I 
have  given,  on  pp.  xliii.-lviii.,  some  details,  mostly  from  Portuguese  souroee,  of  tiie 
voyage  and  ultimate  fate  of  the  three  ships — Bear^  Bears  Whelp,  and  Benjamin — 
of  Captain  Benjamin  Wood's  Expedition,  which  left  England  for  the  Far  East  in 
the  latter  part  of  1596,  and  respecting  which  there  has  been  much  confusion  and 
misstatement  owing  to  a  blunder  of  Purchases.  I  have  there  shown  that  one  of 
the  ships  was  lost  somewhere  off  the  south  coast  of  Africa ;  and  that  the  other  two 
ships,  after  acts  of  piracy  on  the  Malabar  coast,  encountered,  in  the  Malacca 
strait,  a  Portuguese  fleet,  with  which  they  carried  on  a  running  fight  for  eight 
days,  at  the  end  of  which  time,  owing  to  the  blowing  up  of  the  gunpowder  on 
board  the  "  admiral,"  the  two  English  ships  retired  to  Old  Kedah  to  repair  and  re- 
fresh. Owing  to  their  diminished  numbers,  however,  the  Englishmen  abandoned 
the  smaller  vessel  at  this  port,  and  eet  sail  for  home  in  the  ^  admiral/'  which  shortly 
afterwards  foundered  in  a  storm  off  Martaban. 

AUhough  Couto,  who  supplies  us  with  this  information,  erroneously  calls  these 
ships  '*  Hollander,"  and  records  a  precisely  similar  fate  as  having  be£dlen  the  Dutch 
ships  Lt€uio  and  Letuicin  (on  one  of  which  John  Davis  was  pilot)  in  1599,  1 
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•oald  find  no  reaioii  to  doubt  the  accuracy  of  his  account  of  the  ending  of  Wood*8 
cxpaditioo.  Now,  through  the  kindnesa  of  Mr.  William  Foster,  b.a.,  of  the  India 
Office,  I  am  able  to  aubttantiate  the  general  accuracy  of  Gouto's  narrative,  and  to 
wry  the  itory  a  step  further.  Mr.  Foster  han  drawn  roy  attention  to  a  passage  in 
the  English  translation,  by  John  Davies,  of  Mandelslo's  Travels  (London,  1C62), 
pp.  246-247,  which  occurs  in  connection  with  a  description  of  Mauritius,  and  reads 
if  follows : — 

"When  the  Dutch  came  thither  in  September KIOl.  they  found  there  a  French 
axUdMr,  who  had  left  his  Countrie  some  three  years  before,  with  three  English 
ihipf^  which  wera  the  first  in  those  parts  that  attempted  sailing  into  the  IncUes 
ipOB  the  aiecompt  of  Piracy.  Of  these  three  ships  one  was  cast  away  neer  the 
G^  of  Good  hope,  and  sickness  having  consumed  most  of  the  men,  they  that 
lined  aet  fire  on  the  teoond,  in  regard  for  want  of  men,  they  were  not  able  to 
it.  The  third  was  wrack'd  upon  the  Coasts  of  the  Indies,  where  all  the  men 
nn  lost 9  seven  only  excepted,  to  wit,  four  English  men,  two  Negroes,  and  a  French 
asUisr,  who  attempted  to  return  with  some  booty,  which  they  disposed  into  a 
GiSBOv,  wherein  they  set  to  Sea,  and  made  a  shift  to  get  to  Maurice-Island.  The 
two  Negroes  had  a  design  there  to  rid  themselves  of  their  Camerades,  but  being 
dinotered  they  oast  themselves  into  the  Sea,  and  were  drowned.  The  four  English 
nsa- would  prosecute  their  Voyage,  but  the  French  souldier  choee  rather  to  continue 
m  the  Isle,  then  double  the  Cape,  and  expose  himself  to  the  mercy  of  the  Sea,  in  so 
BBisU  a  Vessel.  Accordingly,  of  the  English  men,  there  was  no  more  news  heard. 
The  French  man  had  been  20  moneths  in  the  Island,' when  the  Dutch  csme  thither. 
His  wes  stark  naked,  in  regard  that  having  been  in  a  burning  Feaver,  which 
bsi|^tened  into  a  degree  of  madness,  he  had  torn  his  deaths ;  so  thst  having  not 
bed  any  thing  about  him  ever  since  his  sicknesp,  nor  fed  on  any  thing  but  the  raw 
Toiioya'es  he  took,  they  were  not  a  little  surpriz*d  at  the  sight  of  him,  and  con- 
eaived  it  would  be  no  easie  matter  to  restore  him  to  his  senses,  though  he  behaved 
Kitn^lf  well  enough  otherwise,  and  was  in  very  good  health." 

As  Mr.  Foster  points  out,  the  above  story  does  not  occur  in  the  original  (Oerman) 
edition  of  Mandelslo's  Travels  (18G5),  but  is  an  interpolation  by  Abrahsm  van 
Wicquefort,  who  translated  the  Olearius-Mandelslo  Travels  into  French  and  pub- 
lished his  translation  in  1059.    There  is  no  copy  of  this  first  French  edition  in  the 
British  Museum  Library ;  but  in  the  second  edition,  published  in  166G,  the  passage 
occurs  on  pp.  523-524  of  tom.  ii.   From  a  comparison  of  this  with  Davies's  version, 
I  fiod  thst  the  latter  is  a  pretty  faithful  rendering  of  the  French.    Now,  whence 
Aid  Wicquefort  obtain  the  details  given  above  ?    Only  one  source,  as  far  as  I  know 
wu  avaUsble  to  him,  viz.  the  diary  of  the  voyage  of  the  fleet  of  five  Dutch  ships 
that  sailed  from  the  Texel  for  the  East  on  April  2o,  1(>01,  under  the  command  of 
Wolphert  Harmanszoon.     This  diary  was  first  printed  in  1645,  forming  part  of  the 
collection  of  voyages  entitled  *  Begin  endo  Voortgangh  vande  Vercenighde  Neder- 
^tsche  Geoctroyeerde  Oost-Indische  Compagnie/  On  p.  5  of  tliis  journal  the  diarisi 
lUtes  that  on  August  20,  H>01,  the  ships  were  in  a  calm  in  S'.P  iV  S.  lat.    There 
is  then  a  strange  (and  regrettable)  breach  of  contiouity  in  the  diary  as  printed; 
^yr  the  next  entry  reads : — * 

"On  13  September  [1601]  the  yacht  nametl  Duufken  came  backf  out  of  the 
***fbour  in  Mauritius  bringing  with  it  some  koi]ues,X  and  a  Frenchman  named 

*  I  have  translate*!  as  literally  as  possible,  and  have  retained  the  punctuation  of 
*l^e  origiDal. 

t  Owing  to  the  gap  in  the  diary,  wo  have  no  record  of  the  dispatch  of  the  yacht, 
®^  of  the  date  on  which  it  left  the  fleet. 

t  Coconuts. 
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Fraocoyp,  who  some  years  before  had  sailed  from  England  with  a  captain  in  com- 
pagnie  of  2  ships,  with  a  yacht,  and,  so  the  aforesaid  Frenehman  relates,  after  that 
they  had  captured  some  ships  and  junks  on  the  coast  of  Melinde,  were  compelled 
(owing  to  the  great  loss  of  men,  and  deaths*  occurring  daily,  so  that  the  aforesaid 
ships  were  as  no  more  than  one,  for  near  the  Cape  of  Bonne  Esperance  they  lost 
their  yacht,  snd  owing  to  the  loss  of  men  they  burnt  their  Tice-admiral,  on  account 
of  the  continuaDoe  of  the  sickness)  to  strand  the  aforesaid  ship  (which  was  the 
third)  near  by  J^Ialaca  on  the  island  of  Pulo  Bontan,*  where  the  aforesaid  ship 
remained,  and  all  the  men  died  except  seven,  to  wit,  four  Englishmen,  and  this 
Frenchman,  with  two  blacks ;  which  7  persons  bestowed  themselves  in  an  Indian 
junk  with  some  booty,  in  order  to  cross  over  to  England  therewith,  but  on  getting 
to  sea,  the  two  blacks,  so  he  says,  plotted  some  treachery,  but  their  attempt  failed, 
which  Eeeing,  out  of  desperation  they  leapt  overboard,  drowning  themselves,  so 
that  the  4  Englishmen  and  this  Frenchman  arrived  in  the  aforesaid  junk  at  this 
roadstead  where  we  lay  ;  where  they  Uy  eight  days,  at  which  time,  so  it  appears, 
they  had  a  disagreement,  because  the  Frenchman  wished  that  they  should  remain 
there,  hoping  for  the  mercy  of  Ood,  so  that  in  time  they  might  make  their  junk 
stronger  and  larger,  but  the  Englishmen  would  not  stay  longer  there ;  so  the  four 
of  them  put  to  sea  in  the  aforesaid  junk  in  order  to  get  to  England ;  so  that  this 
poor  man  had  remained  alone  on  the  island  for  a  period  of  18  or  20  months,  of 
which  time  he  had  been  eight  months  without  fire,  going  about  all  that  time 
naked,  sustaining  himself  with  palmiiesi  and  raw  turtle  ^  flesh,  yet  he  was  as 
corpulent  [sic  /  ]  and  robust  as  any  of  the  fleet,  both  in  running  and  otherwise,  but 
was  very  muddle-headed  when  he  was  asked  much,  which  is  not  to  bo  wondered  at, 
when  one  thinks,  what  manifold  fancies  such  a  man  in  so  long  a  time  might  hmve, 
as  also  the  heat  of  the  sun,  in  which  ho  had  gone  about  always  naked,  because,  so 
he  says,  in  a  severe  illness  that  he  had  had,  he  had  torn  all  the  clothes  from  hia 
body,  may  the  Almighty  Ood  restore  to  him  his  former  health,  and  presorre  us  all 
from  such  a  calamity    Amen." 

Whether  the  diarist's  pious  aspiration  for  the  restoration  to  mental  vigour  of  the 
unfortunate  Frenchman  was  fulfilled,  I  do  not  know,  as  no  further  mention  is  made 
of  him.  But  his  aflliction  is  a  misfortune  to  us,  for  it  vitiates  to  some  extent  the 
accuracy  of  his  story.  However,  taking  it  as  it  stands,  let  us  see  how  it  oompaies 
with  Couto's  account;  for  that  it  refers  to  Wood's  expedition  there  cannot  be  the 
least  doubt. 

According  to  the  Frenchman  §  the  fleet  consisted  of  two  ships  and  a  yacht, 

and  had  sailed  from  Eogland  "someH  years  before.''    This  can  apply  only  to 

•Captain  Wood's  fleet,  consisting  of  the  Bear  (of  180,  200,  or  300  tonsT),  the  Bear's 

Whelp  (of  80  or  140  tonsT),  and  the  Benjamin  (probably  the  yacht,  tonnage 

unknown),  which  sailed,  as  I  have  faid,  in  1596. 

The  yacht,  the  Frenchman  said,  was  lost  off  the  Cape  of  Good  Hope.**    This 

♦  A  misprint  for  Bouton,  probably. 

t  rortuguese  palmito  —  the  palm  *'  cabbage." 

X  Or  tortoise. 

§  ^Vhom  Wicquefort,  with  no  apparent  autliority,  designates  a  "  soldier." 

i,  Wicquefort,  it  will  be  noticed,  has  quite  unwarrantably  and  erroneously  inserted 
''three."  He  adds,  that  these  were  "the  first  [English  ships]  in  thoae  parts  that 
attempted  nailing  into  the  Indies  upon  the  accompt  of  Piracy,"  which  is  also  erroneous, 
us  the  Raymond-Lancaster  expedition  had  preceded  this  one  by  more  than  five  years. 

^  See  '  The  Voyage  of  Robert  Dudley '  (Hakluyt  Sot*.),  Preface,  p.  xszi.,  regarding 
these  varying  estimates. 

*♦  As  I  surmised  (see  p.  xlv.  of  my  Introduction  referred  to  above). 
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aocoants  for  tlie  fact  tint  whoa  we  first  hear  of  the  ship}  from  Portuguese  sources 
oolj  two  Are  mentiooed. 

So  far,  all  is  pla!n  sailiog;  but  now  the  two  accounts  Tary  in  detail.  The 
FreDchman  is  silent  as  regards  the  calling  of  the  two  ships  at  Quitangonha  for 
water,  but,  on  the  other  hand,  informs  us  that  they  **  captured  some  ships  and 
junks  on  the  coast  of  Melinde,"  a  fact  not  mentioned  by  the  Portuguese  writers. 
It  is  possible,  however,  that  the  reference  is  really  to  tbc  capture  of  Portuguese 
▼eHels  off  the  Malabar  coast,  recorded  by  the  Goa  Obamber  and  by  Couto,  but  not 
hj  the  Frenchman.  These  discrepancies  may  fairly,  I  think,  be  charged  to  the 
Jitter'*  **  muddle-headed  ness.*' 

Far  more  unaccountable,  however,  is  the  utter  silence  of  the  Frenchman  in 
Kgard  to  thtf  engagement  with  the  Portuguese  £ect  in  the  Strait  of  Malacca,  of 
vhich  Couto  gives  us  such  a  graphic  account.  I  can  only  once  more  attribute  this 
dence  to  mental  aberration. 

The  loss  of  men  on  the  English  ships  Couto  attributes  entirely  to  the  effect  of 
the  Portuguese  artillery,  but  according  to  the  Frenchman  (and  with  much  greater 
likelihood),  it  was  due  to  sickness.* 

According  to  the  Frenchman,  again,  the  EngliRh,  on  account  of  their  diminished 
numbers,  burnt  their  "  vice-admiral ;  '*  t  but  where,  he  does  not  say.  Couto  tells  us 
that  the  Eoglishmen  "  left  in  that  port  [Kedah]  the  ship  of  lesser  burden.*'  We 
maj  therefore  take  these  two  statements  as  agreeing. 

Couto  also  states  that  after  the  Englishmen  had  abandoned  their  smaller  ship,. 
*'  ia  the  other,  which  was  the  admiral,  they  embarked  what  they  had,  and  went 
off  in  greit  haste,  so  much  so,  that  they  left  on  shore  several  wounded  men,  because 
the  natives  wished  to  attack  them  for  various  wrongs  that  they  had  done  to  them, 
and  shaped  their  coarse  for  Bengalla ;  and  in  the  latitude  of  Martavuo  on  the  cosst 
of  Pegu  they  were  lost  in  that  macareo.**  On  the  other  hand,  the  FrenchnianV 
version  i«,  thit  the  English  were  compelled,  owing  to  their  loss  of  men,  to  strand 
the  remaining  ship,  the  "admiral,'*  4  on  Pulo  6utung,§  which  island  is  not  *' near 
by  Malacca,**  as  the  diarist  states, il  but  is  on  the  west  coast  of  the  Malay 
peninsula,  not  far  from  Kedah.  Now,  it  is  probable  that  Couto's  statement,  that 
the*'  admiral "  f  went  down  in  a  storm  off  the  coast  of  Pegu,  is  based  on  mere  surmise, 
and  the  Frenchman's  account  may  be  quite  correct ;  there  is,  at  any  rate,  nothing 
to  justify  our  rejecting  it. 

The  rest  of  the  Frenchman's  st^ry  wo  are  obliged  to  take  as  we  find  it,  having 
00  other  testimony  to  substantiate  it  or  to  contradict  it.  If  it  be  true  that  when 
rescued  by  the  Duyfkin  he  had  been  " alone  on  the  island  for  a  period  of  18  or  20 
iQcnths,"  he  and  bis  companions  must  have  arrived  there  early  in  the  year  1G()0, 
Mid  must  therefore  have  set  out  from  Pulo  Hutung  towards  the  end  of  1599.  Now, 
iuxx)rdiog  to  Couto,  the  fight  between  the  English  ships  and  the  Portuguese  fleet 
^k  place  in  January,  1598 ;  so  that  the  survivors  of  this  unfortunate  expedition 

*  Compare  the  terrible  mortality  that  took  placo  on  board  the  Raymond-T^ncastcr 
•ii/»s. 

t  The  Beart  ](7ie7p,  probably. 
Z  The  Bmt,  doubtless. 

§  While  the  Knglish  ehips  wore  at  Kedah.  Couto  states,  the  Portuguc>8o  oapUiin  of 
^liicea  sent  a  couple  of  vessels  to  look  for  them,  which  went  as  far  as  Pulo  Kutung, 
^  ^id  not  find  them. 
..     i»   The  Wicquefort-Davios  version  has  it  that  the  third  sliip  '•  was  wruck'd  ui)on  the 

^%ts  of  the  lodies  [!J,  whore  all  the  men  wore  lost  [«''•],  si'ven  only  fxrepted.*' 
jj     ^  (*omparc  wlint  I  have  said  above  as  to  Couto'a  attributing  the  same  ending  to  two 
^t^h  ships. 

No.  III. — March,  1903.]  z 


334    MEETINOS  OF  TH£  ROTAL  GISOGRAPHICAL  SOCIETT,  SESSION  1902-1903. 

must  have  spent  nearly  tiro  years  at  Kedah  and  Palo  Butunjic.  Although  this  is 
not  boyond  the  bounds  of  possibility,  it  may  well  be  that  the  Frenchman's  memory 
had  played  him  false,  and  that  his  sojourn  on  the  island  had  been  longer  than  is 
stated.  That  the  junk  with  the  four  Englishmen  and  the  "  booty  "  was  lost  at  sea, 
or  cast  away  on  some  wild  coast  of  Africa,  is  eyident ;  otherwise  we  should  have 
some  record  of  their  foolhardy  voyage. 

Owing  to  the  above-mentioned,  lacuna  in  the  Dutch  diary,  and  the  general 
vagueness  of  the  bearings  recorded,  it  seems  impossible  to  identify  the  "  harbour  ^'  in 
Mauritius  where  the  unfortunate  Frenchman  was  rescued  from  a  living  death; 
and  as  the  original  mannecript  of  the  diary  no  longer  ezi£ts,*  the  omission  from  the 
printed  edition  of  1645  cannot  now  be  supplied. 

Donald  Ferguson. 

20,  Beech  House  Road,  Croydon, 

January  24, 1003. 
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Sixth  Ordinary  Meeting^  January  26,  1903. — Colonel  G.  Earl  Chukch, 

Yice-President,  in  the  Chair. 

Elections. — Captain    W,    E.    Bailey,  East   Forks  Begt.;    William   Singer 
Barclay ;  Sidney  Barton ;  Harlan  P.  Beach ;  George  Alexander  McLean  Buckley ; 
Cuthhert  John  Burgoyne ;  George  Bush,  M.LC.E.,  F.S.A,;  Qillmore  T,  Carter; 
Bertram  Cliaplin  ;  Captain  James  K.  Cochrane,  Leinster  Begt,  W,A,F.F. ;  David 
Delhanco ;    William  Francis  Farrer ;    Colonel   George  Malcolm  Fox ;     William 
Fry ;  James  William  Gorson ;  Willie  Henry  Gihhings ;  Colonel  Robert  Edmund 
'Golightly ;   Bobert  Joseph  ffardie;    Captain  Ralph  Henvey^  R,F.A,;    Mqfi*r  E. 
H,  Hills,  R,E,,  C.M,G.;   Charles  Kennedy  Hoghton ;  Major  William  Campbdl 
Hyslopy  R,F,A.;  Henry  E,  Joseph;  John  H.  Leueson-Gower,  Grenadier  Ouaadt; 
-James  Compton  Merryweather ;    Lieut,  Richard  John  Noal,  R.N.R. ;    Captain 
Charles  William  Orr,  R.A. ;  Captain  R,  C,  R.  Owen,  Oxford  Liyht  Infantry; 
Daniel  Thomas  Phillips ;   Joseph  Purvis ;  Ernest  John  Reid ;   James  Christie 
Rtid ;    Robert    Lyons    Scott ;    Rev,    Henry    John    Shirley ;     William    Hillman 
Shockley ;   Lieut,  Roderick  McKemie  Skinner,  R,A.M.C. ;   H,  Cecil  Sotheran ; 
Thomas  Spinks  ;  Edmund  Storie, 

The  Paper  read  was : — 

**  Irrigation  and  Colonization  in  British  East  Africa."    By  R.  B.  Buckley,  Esq., 

-IC.8.1. 

Seventh  Ordinary  Meeting,  February  9,  1903. — Sir  Clements  Mabkham, 

K.C.B.,  F.R.S.,  President,  in  the  Chair. 
Electioks  : —  William  Whitehom  Bakeudl ;  John  Foster  Bass ;  Lionel  Cohen  ; 
Robert  Evans;  Dr.  Joaquin  Gonzales;  John  Hurley  Harley-Mason ;  Bight  Hon, 
Lord  Ueadley ;  Captain  Thomas  Nairne  S,  M,  Howard,  King^s  African  Bijies ; 
Lieut,  Philip  Hoicell,  Queen'^s  On-n  Corps  of  Guides;  Lieut,  Richard  Meinertz- 
Itagen,  King's  African  Rifles;  Frederick  T,  Milhr ;  Major  Oswald  Henry  Pedley, 
Connaught  Rangers;  W.  G,  Richardson;  S.  H,  Soper ;  W,  T,  Taylor,  B,A, ; 
Edward  Valpy,  B,A. ;  Sir  Henry  Wardlatr,  Bart. ;  W,  Ritchie  Wickson, 

The  Paper  read  was  : — 

**  Changes  in  the  Neapolitan  Coast-line."    By  R.  T.  Giinther,  Esq.,  m.a. 

*  At  least,  no  mention  U  made  of  it  by  Tide  in  his  '  Memoire  Bibliogr.iphiquc  sur 
es  Journaux  des  Xavigatenrs  Neerlandais/  pp.  203-201. 
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AddUions  to  the  Library, 

B7  XDWARD  HSAWOOD,  M.A.,  Librarian^  R.a.S. 

The  folIowiDg  abbreTiations  of  nonns  and  the  adjectives  derived  from  them  are 
employed  to  indioftte  the  source  of  articles  from  other  publications.  Geographical 
Bunet  are  in  each  case  written  in  full : — 

A. = Academy,  Academie,  Akademie.  '    Mag.  =  Magazine. 

ilL  =  Abhandlnogen.  Mem.  =  Memoirs,  Mdmoires. 

Aai  =  Annalf,  Annales,  Annalen.  Met.  =  Meteorological. 

Bis  Bulletin,  Bc^ettino,  BoleUm.  P.  =  Proceedings. 

Cm.=  Commeroe.  K.  =  Royal. 

GJU.  ss  Comptes  Bendns.  Rev.  =  Review,  Revue. 

-Ml  =  Erdkunde.  S.  =  Society,  Socictd,  Selskab. 

G.  s  Geosnmphy,  Geographie,  Geografia.        Sitzb.  =  Sitzungsbericht. 

Ghl  =  Geaellsohaft  .  ,    T.  =  Transactions. 

I  =  Institnte,  Institution.  V.  =  Vorein. 

b.  =  Izvestiya.  Verb.  =  Yerhandlungen. 

J.  =  Jonmal.  W.  -=  Wissensohaft,  and  compounds. 

k.  u.  k.  =  kaiserlich  und  koniglich.  Z.  =  Zeitscbrift. 

Jf.  =:  Mitteilnng^n.  .    Zap.  =  Zapiski. 

On  aeoonnt  of  the  ambiguity  of  the  words  oetavOy  quarto^  etc.,  the  size  of  books  in 
the  lisl  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-ineh.    The  size  of  the  Journal  is  10  x  6). 

A  itUttiMi  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  *'  JonmaL" 

STTSOPE. 


Pnblicationen  fiir  die  Internationale  Krdmcssuog.  Die  Astronomisch-Geodat- 
isefaea  Arbeiten  dos  K.  und  K.  Militur-Geographischen  Institutes  in  Wien.  XY  J 1 1 . 
'  Band.  Trigonometrische  Arbeiten.  8.  D^  Netz-Ausgleichungen  im  Ostlichen 
Theile  der  Monarchic.  Herau8<i^egeben  vom  K.  und  K.  Militilr-Geographischen 
Inrtltate.     Wien,  1902.     Size  12  x  9},  pp.  x.  und  280.     Map. 

Bdkna  Ponininla— Wallaohia.  Kartonne. 

La  Valachie.  Essai  de  Monographie  Gi.'Ogra])hique.  I'arjl^mmanuel  de  Martonno. 
Pisris:  Armand  Ck)liu.  1902.  Size  10  x  6),  pp.  \v.  and  388.  3fa;>  and  lUustra- 
tiim§.    Price  12 /r.    Fretented  by  tlie  Author.    [To  be  reviewed.] 

Wnurk— Jutland.  Globu$  83  (1903) :  41-43.  Hansen. 

Yeranderungen  auf  der  Karte  von  Jiitland.    Von  Prof.  R.  Hnnsen. 

twaark— Meteorology.  

Annuaire  metdorologique  pour  Tanned,  1900.  Public  par  Tlnstitut  mdtcorologique 
DsQois.  Deoxii^me  partic  (pp.98);  ditto,  pour  I'annee  1901.  Premilire  partie 
(pp.  140).     Kj0benhavn,  1902.    Size  14  x  9}. 

luope— Area  and  Population.  levassenr  and  Bodio. 

E.  Lcvasseor  et  L.  Bodio.  Statistique  do  la  Superficie  et  de  la  Population  des 
contrces  de  la  terre.  Introduction  et  Premiere  Partie  (Europe).  Eztrait  du 
-AvUdin  de  VIn$titut  international  de  atntititiqne.  Tome  xii.  2*'""  Livraison. 
Uome,  1902.    Size  10  X  7,  pp.  viii.  and  llo.     I'resented  by  M.  E.  Levastcur. 

*«•?•— Geodesy.  Borsch  and  Krtlger. 

Veruffentlicbung  des  Kfinigl.  PreuBsiachen  Geodatiscbcn  Institutes.  N.F.  Xo.  10. 
I'Otabweicbungcn.  Heftii.  Gcodutische  Linien  sudlichderKuropiiiBrhcn  L'dngen- 
^^ii^dmeBsung  in  52  Grad  Breite  von  A.  Borcb  imd  L.  Kiilger.  Berlin  :  P.  Stankie- 
^icz,  1902.    Size  12  X  9,  pp.  x.  and  201.     Afrt;«. 

y»|ice.  B.S.O.  Lille  37  (1902) :  14G-163.  204-21 1,  '269-280.  

^'oi  frontieres,  Etude  de  Geographie  militaire.     With  Maps. 

^raaee— AuTorgne.        La  G..  B.S.G.  Paris  6  (1902)  :  370-37  k  Bmyant. 

I^  Mont-Dor^  et  les  lacs  d'Auvergne.  Xotes  de  ire^irnipliic  biologique  et  de  limno- 
^ie.    Par  Prof.  Bruyant. 

z  2 
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France— Danphine.  La  G.,  B.S.G,  Parit  6  (1902)  :  197-217,289-308,  375-391.  Paquier. 

Ktude  8ur  la  formation  du  relief  dans  le  Dioia  et  lea  Baronnies  orientalea.    l^ar  Y. 
Paquier. 

France— £arl7  Cartography.    E.G.  HisL  et  DeBoriptice  (1902) :  17G-183.  lUrcel. 

Une  carte  do  Pioardie  inconnue  et  le  G^ographe  Jean  Joliret.    Par  G.  Marcel. 
France— Landes.  C.  Rd.  1S6  (1902) :  1134-1135.  Fabre. 

Sur  le  courant  et  le  littoral  des  Landes.    Note  de  L.  A.  Fabre. 

France— Tonraine.  B,G.  Hi$L  et  Descriptive  (1902) :  270-275.  CbanTi^e. 

Ktadc  comparative  dea  diffcrents  **Pay8"  de  Touraino  avant  1789.  Par  Aug. 
Chau?ign€.     With  Map. 

Franca— Weit  Coait.    B.G.  Hist,  et  Deseriptive  (1902) :  149-154.  DnfBart* 

Xouvclle  prouve  dc  Texistence  de  baies  ouvertes  sur  le  littoral  gascon  pendant  la 
periode  quaternaire.     Par  Charles  Dnffart.     With  Map. 

Germany— Riveri.  Z.  Gee.  Erdk,  Berlin  (1902) :  880-^82.  Sehjeniisg^. 

Die  norddentsohen  Stiume.     Yon  Dr.  W.  Scbjerning. 
Statistics  collected  from  the  ofScial  works  on  the  rivers. 

Germany— SileiU.  G.Z.  8  (1902) :  553-570.  Freeh. 

Ueber  den  Ban  der  Schlesiscben  Gebirge :  Eine  toktonischo  Skizze.  Yon  Prof.  Dr. 
Fritz  Frecb.     With  Map  and  lUuetrations. 

Greece— There.  Gaertringen  and  '^Hliki, 

Tliera.  Untersucbungen,  Yermessnngen  und  Ausgrabungen  in  den  Jabren  1895- 
1902.  Herausgegeben  von  F.  Frbr.  Hiller  von  Gaertriogen.  Vierter  Band. 
Iviiroatologisobe  Beobacbtaogen  aus  Thera.  Bearbeitet  von  P.  Wileki  I.  TeiL 
Die  Durchsichtigkeit  der  I^nft  iiber  dem  Aegaeiscben  Meere  naoh  Beobachtangen 
dor  Fcrnsicht  von  der  Insel  Tbera.  Berlin :  G.  Keimer,  1902.  Size  13  X  10,  pp.  M. 
Maps  and  Diagrams,    Price  8«. 

ASIA. 
Afghanistan.  Hoyce. 

England,  India,  and  Afghanistan.  An  EFsay  upon  the  relation**,  past  and  fatnre, 
between  Afghanistan  and  the  British  Empire  in  India.  The  Le  Baa  Prize 
Essay,  1902.  By  Frank  Noyce.  London:  C.  J.  Clay  &  Sons,  1902.  SiieS  X  5, 
pp.  xii.  and  170.     Price  3«.  net.    Presented  hy  the  Publishers. 

A  skilful  summary  of  the  leading  facts  in  the  history  of  British  relatione  with 
Afghanistan,  from  an  impartial  standpoint,  with  a  forecast  of  the  future  of  the  oonntry. 

Armenia.  Behxteeh. 

Yom    Kaukasus    zum    Mittelmeer.     Eine    Hocbzeits-   und   Studienreise  dnrch 
.  Armenien   von  Paul  Rolirbach.     Leipzig   und   Berlin :    B.  G.  Tenbner,   1903. 

Size  10  X  7,  pp.  viii.  and  224.     Illustrations.    Presented  by  the  PnbUiher, 

Asia.  La  G.,  B.S.G.  Paris  6  (1902) :  357-362.  lapparemt. 

La  gcnose  du  continent  asiatique  d'apr^s  M.  Ed.  Suess.    Par  A.  de  Lapparent. 

China.  

China.  Imperial  Maritime  Customs.  I.  Statistical  Series:  Xos.  3  and  4.  Re- 
turnft  of  Tiudc  and  Trade  Reports  for  the  year  1901.  Part  ii.  Reports  and 
Statistics  for  each  port,  with  report  on  Foreign  Trade  of  China.  Shanghai,  1902. 
Size  11  X  8|,  pp.  xvi.  and  804.     Diagrams.    Price  $5. 

China,  etc. — Botany.  Forbee  and  Hemtlej. 

J.  Linnean  S.,  Botany  26  (1889-1902)  :  1-592. 

An  Enumeration  of  all  the  Plants  known  from  Ciiina  Proper,  Formosa,  Hainan, 
Corea*  the  Lucbu  Archipelago,  and  the  Island  of  Hongkong,  together  with  their 
Distribution  and  Synonymy.     By  F.  B.  Forben  and  W.  B.  Hemsley,  r.B.s. 

This  volumo  includes  the  orders  from  Stylidiese  to  Cyoadaceffi,  thoae  froisk 
Kanunoulaceffi  to  Compositfio  having  been  dealt  with  in  vol.  xxiii.  (1886-1888).  The 
publication  is  being  continued  in  vol.  xxxvi. 

China — Shantung.  Fieeher. 

lleise-Eindriicke  aus  Scbantung.  Yortra^  yon  Dr.  Fischer.  (Abteilung  Berlin* 
Cbarlottenburg  der  Dcutscben  Eolonial-Gcsellscbaft.  Yerhandlnngen  1902/OH. 
Band  vii.  Heft  1.)  Berlin  :  Dietrich  Reimer  (Ernst  Vohsen),  1902.  Size  9x6^ 
pp.  24.     Presented  by  tlie  Puhliiher. 
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OiiaMe  Sm|iir»— Tibet.  L&U11E7. 

MUs,  CaOu^iqneiU  (1902):  573-576,  587-588,  597-590,  610-612. 

Notes  BUT  revang^liflation  da  Thibet  avant  lo  XIX''  Sii>cle.    Par  Adrien  Laanay. 
With  JUuitrationB. 

'Cjpnu.  Oberhummer. 

Die  lusel  Cypem.  Eine  Landeskundo  auf  HiBtorischer  Grundlage  von  Rugen 
Oberhummer.  Gekroote  Preisschrift.  Erdter  Tbeil.  QaelleDkandc  und  Natur- 
Iteschreibang.  Mfinchea :  T.  Ackerman,  1903.  Size  lOJ  X  7,  pp.  xvi.  and  488. 
Map$.    Price  14f. 

Dnteh  Stit  Indies.  Weber. 

Siboga-Expeditie.  UitkomBten  op  zoologiscb,  1)otnni8ch,  oceanographisch  en 
.^pologisch  Gebied  verzameld  in  Nederlandsch  Oost-Indiu  1899-1900  aan  boord 
H.M.  Siboga  onder  commando  van  Lnitonant  G.  F.  Tydeman  uitgegeven  door 
Dr.  Max  Wober.  Liv.  i.— ix.  Leiden:  E.  J.  Brill,  1901-19U2.  Size  13  x  K'J, 
■pp.  (vol.  L)  142 :  (ii.)  32 ;  (Ui.)  160  and  16 ;  (iv.)  32 ;  (v.)  46 ;  (yI.)  120  ;  (vii.)  51 ; 
(viiL)  54;  (ix.)  18.    Map  and  Uluttraiiont. 

The  numbers  of  the  '*  Livraieons  "  merely  denote  the  order  of  issue.  Parts  3  and  4 
are  the  first  and  second  monographs  of  the  whole  scries  (sixty-five  in  all),  and  give  a 
general  description  of  the  expedition  and  the  apparatus  uded,  tho  others  dealing  with 
zoological  results. 

?enU.  Scotthh  G.  Mag.  18  (1902) :  617-626.  Sykes. 

.The  Geography  of  Southern  Persia  as  afiieoting  its  History.    By  Major  P.  Moles- 
worth  Sykes,  c.u.o.     With  Map  and  Jlluttrations. 

Sniiia— Siberia.  Ahr^g^B.S.  Hongroite  G.  29  (1901) :  17-28.  Kiss. 

Sejoar  de  quelqnps  semaines  dans  les  Toundras  de  Sib^rie.  Par  Jules  Kiss. 
(From  Fdldrajzi  KOzlem^nyek  29  (1901):  157-168.) 

'Vettera  Asia.  Bobrbacb. 

Die  wiitschaftliche  Bedeutung  Westasiens.    Von  Dr.  Paul  Rohrbacli..  (Ange- 
xrandte  Geographic.    Hefte  zur  Verbreitung  geograpUischer  Kenntnisse  in  ihrer 
'Beziehnng  zum  Kultur-  und  Wirtsohaftsleben.  I.  Serie,  2  Heft.)    Halle  a.  S. : 
<)iebauer-Schwetsohke  Bnch-bandlung,  1902.     Size  9}  x  6},  pp.  84.    Afap. 

APBICA. 
Abjninia  and  Sadtn.  


Treaties  between  the  United  Kingdom  and  Ethiopia,  and  between  tlie  United 
Kingdom,  Italy,  and  Ethiopia,  relative  to  the  Frontiers  between  the  Soudan, 
Ethiopia,  and  Eritrea.  Signed  at  Adis  Ababa,  May  15.  1902.  [KatiQcations 
delivered  at  Adis  Ababa,  October  28,  1902.]  (Treaty  Series,  No.  16,  1902.) 
I^ndon  :  Eyre  &  Spottiswoode.    Size  9|  x  6^,  pp.  6.    Afap.    Price  G^d. 

See  note  and  map  in  the  February  Journal  (p.  186). 

Algeria.  Qsell. 

Enqnete  Administrative    sur  les   Travaux   Hydranliques   Ancicns  en   Alg^rie, 
•pnbliee  par  les  boins  de  M.  Stephane  Gsell.    (Bibliotht^que  d'Arch^logic  Africaioe. 
Fascicule  vii.)     I'aris :  G.  Leronx,  1902.     Size  10  x  Oj,  pp.   144.    Plans  awl 
IHagramB.    Price  4s.  6rf. 

Cengo.  Orenfell. 

The  Upper  Congo  as  a  Waterway.    By  the  Rev.  George  Grenfoli.    Notes  to 

accompany  the  Author*8  Map  of  tbe  Kiver  Congo.     (From  the   Geographical 

Journal  for  November,  1902.)    Size  lOJ  x  7,  pp.  14.     Map^  in  5  6hett$,    Price^  to 

'Non-Fellowe^  lOs. ;  to  Fellows^  6s. 

CoB^  State.  Bourne. 

T^ivillsation  in  Gongoland.  A  Story  of  International  Wrong-doing.  By  H.  It. 
Fox  Bourne.  With  a  Prefatory  Note  by  the  Right  Hon.  Sir  Charles  W.  Dilke. 
London:  P.  S.  King  &  Son,  1903.  Size  9  x  5},  pp.  xvi.  and  312.  Map.  Price 
lOf.  6d,  net.    Presented  by  the  PublisJier. 

Congo  State— Katanga.     Mouvemeut  G.  19  (1902):  589-591^.  

.La  region  mini^re  du  Katanga.     With  Map, 

«paaiah  Guinea.  B.B.8.G.  Madrid  44  (11K)2) :  17-47.  De  la  Eiealera. 

.Loe  tenitorioe  del  Mnni  Sus  condicionee  y  coloniziiciou.  Por  D.  Manuel  M. 
de  la  Escalera. 
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Spanish  CKiinea.  B.J{,S.G.  Mudsid  44  (1902) :  70-132.  XonUldo. 

NuestraB  oolonias  en  Guinea.  Consideraciones  t^cnicaa,  aocialefl  j  politicas.  For 
Federioo  Montaldo.     With  Diagram. 

Spaniih  Chiinei.  B.RS.G.  Madrid  44 (1902) :  7-16.  BobraL 

La  Guinea  eapafiola.    For  el  Sr.  Gutierrez  Sobral. 

Spaniih  eninea.  B.R.8.G.  Madrid  44  (1002) :  183-189.  Viilas. 

Demarcacidn  de  la  Guinea  espuuola.  For  el  Gapitan  de  Eatado  Mayor  Don 
Emilio  Borrajo  YiSas. 

KOBTH  AMSBICA. 

Caxutda.  FortnighUy  Rev.  72  (1902) :  1055-1065.  HnnL 

The  Foreign  Invasion  of  Canada.    By  A.  S.  Hurd. 

Canada— BriUah  Columbia.  Herring. 

Among  the  Feople  of  Britisli  Columbia.  Red,  White,  ToUow,  and  Brown.  By 
Franoes  E.  Herring.  London  :  T.  Fisher  XJnwin.  1903.  Size  8x5,  pp.  xtI.  and 
300.    lUuitratumt.    Price  6«.  net,    Preseniedby  the  PuUiihert, 

Kezioo.  B.S.G.  y  Eaiad.  Rep.  Mexieana  1  (1902) :  51-131.  PofiafieL 

Cuadro  sindptico  y  estadistico  do  la  Repilblica  Mexieana  forroado  por  la  Direocion 
General  de  Estadistica,  i,  cargo  del  Sr.  Dr.  Antonio  Peiiafiel. 

Mexico— Popocatepetl.  B.8.G.  y  E$tad.  Mexieana  1  (1902):  135-142.  Oehoa. 

Descripcion  cientifica  del  Yolcan  Fopocatepetl  por  el  General  Gaspar  Sanchez 
Oohoa. 

North  America— Historical.  Yiske. 

New  France  and  New  Zealsnd.  By  John  Fiske.  London  :  Macmillan  ^  Co., 
1902.  Size  8x5,  pp.  xxv.  and  378.  Mape,  Price  Ss.  6d.  PretenUd  bp  the 
Publishers. 

XTnited  States.  LereretL 

Department  of  the  Interior.  Monogmphs  of  the  United  States  Geological  Snrrej. 
Vol.  xli.  Glacial  Formations  and  Dminage  Features  of  the  Erie  and  Ohio 
Basins.  By  Frank  Leverett.  Washington,  1902.  Size  12  x  9,  pp.  802.  Map§ 
and  Illustrations.    Presented  by  the  (1.8.  Geological  8urvey. 

XTnited  States — California.  Bavy.- 

Stook  Ranges  of  Norih-Western  California :  Notes  on  the  Grasses  and  Forage 
Plants  and  Range  O)nditions.  By  Joseph  Burtt  Davy.  (U.S.  Department  of 
Agriculture.  Bureau  of  Plant  Industry— Bulletin  No.  12.)  Washington,  1902. 
Size  10  X  7},  pp.  82.    Maps  and  Illustrations.    Presented  by  the  AtUhor. 

XTnited  States— Chicago.  'Rtmkiw^m 

Coal  Industry  of  the  Consular  District  of  Chicago.  Foreign  Office,  Miscellaneone, 
No.  580, 1902.    Size  10  X  6.  pp.  14.    Price  Id. 

XTnited  States— Colorado.  J.G.  1  (1902):  357-370.  Lee. 

Canyons  of  South-Eaetem  Colorado.  By  Willis  T.  Lee.  With  Map  and 
Illustrations. 

United  States— Iron.  XrskiBet. 

Iron  Ore  Industry  of  the  United  States.  Foreign  Office,  Miscellaneous,  No.  583, 
1902.    Size  10  x  6,  pp.  16.    Price  Id. 

United  Stotes— Massachusetts.    J.G.  1  (1902) :  403-407.  JefTeneiL 

Flood  Studies  on  Matfield  River.    By  Prof.  M.  S.  W.  Jefferson. 

United  States— Rhode  Island.    J.G.  1  (1902) :  343-352.  Brown. 

Gaspeo  Point  A  Ty]>e  of  Cuspate  Foreland.  By  Robert  M.  Brown.  With  Map, 
Diagram^  and  Illustration. 

CBNTBAL  AND  SOUTH  AMERICA. 

Argentine  Bepnblic.        B.  BAnog.  Argentin  8  (1902) :  pp.  76.  Carraeeo. 

Dictionnairo  d^moj^raphique  argentin.    For  G.  Carrasco. 

Argentine  Bepablic.  De  la  Flam* 

Politica  Internacional   Argentina.    Los  liltimos  arreglos  Argentine— Chilenoe. 
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Por  y.  de  la  Plaia.  I^ndres :  Imp.  William  Clowes  4  Hijos,  1902.  Size  8}  X  5^, 
pp.64. 

Written  before  the  recent  frontier  award  was  made. 
Argentiiie  Bepublie— Historieal.  Outei . 

Felix  F.  Outes.  Kl  primer  estableoimiento  espa&ol  en  el  territorio  Argentino. 
Koticia  historico— geogrifica  (1527-1902).  Buenos  Aires,  1902:  Size  1(^  X  6), 
pp.  30.    ifapt  and  IHuttrations,    PrttenUd  by  the  Author. 

BoUTia.  

Anexoe  £  la  Memoria  del  Miuistro  de  Belaciones  Exteriores  y  Culto  presentada  ul 
CoDgreso  Ordlnario  de  1901.    La  Pas^  1902.    Size  11}  x  7}^  pp.  300. 
A  reprint  of  documents  referring  to  the  foreign  relations  of  Bolina. 
Bnsil — Keteorology.  Eaan. 

Zur  Meteorologie  des  Aquator^.  Nach  den  Beobaohtungen  am  Musenm  Goeldi  in 
Pari.  Yon  J.  Hann.  (Aus  den  Sitzungsberichten  der  Kaiserl.  Akademie  der 
Wissenschaften  in  AVien.  Mathem.-naturw.  Glasse.  Bd.  cxi.  Abth.  ii.  a.  Mai, 
1902.)    Wien,  1902.    Size  9}  X  6},  pp.  70.    PretenUd  by  the  Author. 

eaiaaa.  B.O.  But.  et  Desrnptive  (1902) :  253-260.  Troidevaiiz. 

Un  arbitrage  fran9ais  en  Guyane,  en  Tannee  1742.    Par  H.  Froidevanx. 

Jtmaiea.  Oliver* 

Jamaica.  Report  for  1901-2.  Colonial  Reports— Annual.  No.  373.  1902.  Size 
10  X  (>i,  pp.  124.    Price  Gd. 

Jua  Feraaadss.         Deuttch.  RumUchau  Q.  25  (1902) :  122-128.  Andreses. 

Juan  Fernandez,  die  Robinson-lnsel.    Yon  P.  Andresen.     With  UltutratioiM. 

Iseward  Islands.  

Leeward  Islands.  Report  for  1901-1902.  Colonial  Reports,  Annual.  No.  374, 
1902.     Size  9}  X  6,  pp.  46.    Price  2id. 

See  note  in  Monthly  Record  for  February  (p.  189). 
Xartinique.  C.  lid  135  (1902) :  771-773.  Lacroiz. 

Sur  Pe'tat  actuel  du  volcan  <le  la  Montagne  Pelee,  k  la  Martinique.  Kxtrait  d'une 
Lettre  de  A.  Lacroix. 

Ptro.  B.S.G.  Lima  12  (1902) :  53-73.  HatseL 

Importanoia  de  la  re'glon  amazuniea  y  del  proyecto  dc  un  ferrocarril  entre  Piura 
y  el  pongo  de  Manseriche.    Cooferencia  del  G.  M.  von  Hassel.     With  Map. 

Tt&eiaela — Cava  Biver.  Andrew . 

Tho  Gaura.  A  Narrative  of  a  Journey  up  the  Caura  River.  By  G.  Andr^. 
Trinidad,  1902.  Size  10^  x  8,  pp.  80.  Map  and  Portfolio  of  Plates.  Presented 
by  the  Author. 

The  journey  was  described  in  the  Journal  for  September,  1902  (p.  283). 
^est  IndlM — Agrieulture.  

Imperial  Department  of  Agriculture  for  the  West  Indies.  Pamphlet  Series, 
Nos.  12-20.  Issued  by  the  Commissioner  of  Agriculture.  1901-1902.  Size 
"i  X  5. 

£ach  pamphlet  deals  with  a  special  subject  connected  with  West  Indiau  agri- 
^tore,  including  that  of  the  results  of  cane  cultivation  at  the  experimental  stations 
^t  Barbadoes  and  elsewhere. 

West  Indiea— Volcanic  Eruptions.     Tf .  In<Uan  B.  3  (1902) :  271-293.  

Volcjinic  Eruptions  in  the  West  Indites. 

.  AXTBTBALABIA   AND    PACIFIC   IBLANDB. 

*«ni^aia.  Favenc. 

^'Ooks^s  Australian  School  Series.    A  Century  of  Proj^'rees,  1788-1S88.    The  Geo- 
^aphical  Development  of  Australia.     By  Ernest  Favenc.    Sydney  and  Brisbane : 
7*  Brooks  &  Co.,  [1902].     Size  7}  X  10,  pp.  G2.    Maps  and  Sections.    Presented  hj 
"*^  Author. 

^H  the  history  of  Australian  exploration, 
^^^'alia— Ethnography.     /.  Museum  Oodeffroy,  Heft  x.  (1902)  :  pp.  14.        Virchow. 

^^stralier.    20  ethnographische  und  Anthropologische  Tafeln,  ausgefuhrt  nach 
^weisungen  und  Zeichnuogen  des  Prof  Dr.  Rudolph  Virchow. 
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Hawaii.  American  J.  Sci.  14  (1002) :  431-439.  Emersoa. 

Some  Characteristics  of  Kau.    By  J.  B.  Emenon. 

Hew  Guinea.  Globus  82  (1902) :  379-383.  Foy. 

Eihnographische  Beziohun^en  zwischeii  British-  and  Deutech-Neu-Giiinea.    Von 
Dr.  W.  Foy.     With  Illustrntioiit. 

Hew  Guinea— Dntch.  Olobut  88  (1903) :  1 1  -14.  Zonderran. 

Die  Erweiteraog  UDBcrer  Kenntnisse  von  Niedcrlandisch  Nea-Goinea.  Von  Henri 
Zondervan. 

Hew  Oninea— German.    M.  Deuttch.  Schuizgeb.  15  (1902):  243-249. 


Resultate  der  Regenmessungen  und  Krdbeben-Beobachtnngen  in  Deutch-Neu- 
. Guinea  in  den  Jahren  1900  and  1901. 

Hew  Zealand — Survey  Beport  Kareliant. 

Report  of  the  Department  of  Lands  and  Survey,  New  Zealand,  for  the  year  1901- 
1902.  By  J.  W.  A.  Marohant,  Wellington,  1902.  Pp.  xxviii.  and  166,  Mapi  and 
Flatei.    Presented  by  the  Surveyor-General  of  New  ZealawL 

Faciflc.  National  G,  Mag.  18  (1902) ;  333-342.  MoGee. 

Troblems  of  the  Pacific  —  The  Greut  Ocean  in  World  Growth.     By  Dr.  W  J 
•McGee. 

Paeific— Bate  Line.         MonVdy  Weather  Rev.  80  (1902) :  363.  Page. 

The  Date  Line  in  the  Pacific  Ocean.    By  James  Page. 

Bamoa.  Kramer. 

Die  Samoa-Inseln.  Entwurf  einer  Monographic  mit  bcsonderer  BeriicksichtiguDg 
Deutsch-Samoas.  Von  Dr.  Augustin  Kramer.  Herausgegebeu  mit  Unton»tiitzuug 
4ler  Kolonialabteilung  dos  Auswartigtn  Amts.  Erster  Band :  Verfassung,  8tamm- 
bilumo  und  Ueberlieferungen.  Stuttgart :  E.  Schweizerbartsche  Verlagsbach- 
handlung  (E.  Nagele),  11^02.  Size  12|  x  9i,  pp.  510.  Maps  and  lUuHraiiotu* 
J 'rice  IGwi. 

Tliis  volume  deals  almost  entirely  with  the  people  of  Samoa. 

Boutb  Australia— Lake  Eyre.     Library  Record  Australasia  2  (1902) :  75-77.      Wxig^ 
The  Value  of  Newspapers— Naming  of  Lake  Eyre.     By  Hugh  Wright. 

FOLAB  BBGI0H8. 
Antarctic.  WilaoL 

Antarctica.  By  Dr.  E.  T.  Wilson.  (Cheltenham  Natural  Science  Society,  Session 
1901-1902.)  (Reprinted  from  the  Cheltenham  Examiner  of  October  29  and 
November  5,  1902.)    Size  7J  x  5,  pp.  16.    Map. 

Antarctic— Botany.  WUle. 

Mittheilungen  uber  einige  von  G.  E.  Borchgrevink  auf  dem  antarctischen 
Festlande  gesommelte  Pfianzen.  Herausgegebeu  von  Dr.  N.  Wille.  (Separataftryk 
titNyt  Mag./.  Naturvidewkah  B.  40,  H.  iii.  Kr.  a  1902.)  Size  9J  X  6,  pp.  203- 
222    Plates.  Presented  hy  C.  Borchgrevink. 

Aretic.  Abmtii. 

Osservazioni  Scientifiche  cseguite  durante  la  Spedizione  Polare  di  S.A.R.  Luigi 
Amtdeo  di  }<avoia,  Duca  degli  Abruzzi,  1899-1900.  Milan:  Ulrico  Hocpli,  1903. 
Size  12x8,  pp.  72  (.     Illustrations.    Presented  by  the  Publislters. 

Arctic.  G.Z.  8  (1902) :  305-322,  380-390,  570-590,  626-647.  Lindemaa. 

Die  neueren  Reisen  zur  Erforschung  der  Nordpolarregion.  Von  Dr.  Moriti  Linde- 
man.    Also  separate  copy,  presented  by  the  Author. 

Arctic— Jan  Mayen.       La  r;..  B.S.G.  Paris  6  (1902) :  363-369.  Charcot, 

lue  excureiou  k  Jan-lklajcn.    Par  J.  B.  Charcot.     With  Illustrations. 

MATHHKATIGAL  GEOGBAPHY. 

Cartography— Projection.    B.G.  Eiti.  tt  DeteHptive  (1902) :  282-2S4.  Berthoa. 

Une  representation  du  globe  terrestre  sur  une  projection  ^toiWe  a  quatre  brancbea. 
Tar  M.  Ic  lieutenant  Beithon.     With  Mop. 
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JTastietl  Ahnaaae.  

Appendix  to  Nautical  Almanac,  190^.  CorrectioDs  to  the  Apparent  Places  of 
Xantiral  Almanac  Stan  visible  at  Greenwich,  deduced  fn)m  the  Paris  Cooferenco 
(1896)  Constants  so  as  to  obtain  Apparent  Places  corresponding  to  the  Struve- 
Peten  Constants.    [Not  dated]    Size  9}  X  C,  pp.  22. 

ITiTigatioB.  B.  American  G.S.  34  (1902) :  295-297.  Littlehalat. 

The  Essential  Needs  of  Modern  Navigation.    By  6.  W.  Littlehales. 
Sttttati.  Nautical  Mag.  71  (1902) :  719-727.  EUenboroogb. 

A  New  Method  of  correcting  Sextants  when  at  Sea.    By  Lord  Ellenborongh. 
«Mwyiiig.  a  Bd,  186  (1902) :  728-730.  d'Ocagne. 

Siu  la  resolution  nomographique  du  triangle  de  position  pour  une  latitude  donne'e. 

Note  dc  Maurice  d*Ocdgne. 

Sufijiag.  Bartbant. 

^Tice  G^os^aphique  de  I'Arme'e.  Les  Ing^nieurs  Geopraphes  Militaires.  1624- 
1831.  Etude  Historique  par  le  Colonel  Berthaut  2  Volumes.  [Paris.]  1902. 
Siie  11  X  9,  pp.  (vol.  i.)  xvi.  and  468  ;  (\ol.  ii.)  x.  and  528.  MopM  and  Illu$tra- 
<w«i.    Price  30«.    [To  be  reviewed.] 

^mtftBg  iBitniment.  C.  lid,  186  (1903) :  22-27.  Laussedat. 

Oe  l*emploi  du  stereoscope  en  Topogruphie  et  en  Astronomic.  Note  de  M.  lo 
Colonel  Laussedat. 

PHT8I0AL  AMD  BXOLOOIOAL  OBOGBAPHT. 

BroiiAn.  C,  Bd.  185  (1902) :  1182  1134.  Bnuibes. 

Snr  le  rule  des  tonrbillons  dans  Terosion  eolienne.     Note  de  Jean  Brunhes. 

^Mbgisal  History.  K.A,W.  Amsterdam,  R  Sec.  Sci.  4  (1902) :  388-399.  Dubois. 

On  the  Supply  of  Sodium  and  Chlorine  by  the  Bivers  to  the  Sea.     By  Prof.  Eug. 
Dubois. 
Noticed  in  the  Monthly  Becord  (ante,  p.  327). 

«Mwrpholog7.  a  B(l.  185  (1U02) :  1138-1141.  Martel. 

Sni  I'origine  des  lapiaz  et  leur  relation  avec  les  abimes  et  rhydrologic  soutcr- 
raine  dee  calcaires.     Note  de  E.  A.  Martel.    [See  note,  antCf  p.  32.s.] 

eiaeian.  B.O.  Bint,  et  Descriptive  (1902) :  285-327.  Babot. 

Essai  de  chronologie  des  variations  glaciaires.    Par  Ch.  Babot. 

to^j.  C.  Bd.  135  (1902)  :  956-959.  CoUet. 

La  pesanteur  le  long  du  parallMe  moyen.    Note  dc  J.  Collet. 

iM-aetiim.  American  J.  Sci.  14  (1902)  :  399-403.  Hobbs. 

An  Instance  of  the  Action  of  the  Ice-sheet  upon  Slender  Projecting  Bock  Masses. 
By  W.  H.  Hobbs.     With  Sketch-map  and  Bluttration». 

Xitsoxalogy.  /.(/.  1  (1902) :  441  447.  Jefferson. 

Winter  Aridity  Indoors.    By  Prof.  M.  S.  \\.  Jefferson. 

The  fact  that  the  author  (without  discussion)  assumei  70°  as  the  normal  tempera- 
^ro  of  the  air  in  houses  may  incline  some  to  doubt  the  correctness  of  his  second 
^mption,  that  the  most  suitable  relative  humidity  is  70  per  cent. 

<>eatiiograph7— Onrrents.    Monthly  Weather  Bev.  80  (1902) :  397-401.  Page. 

^^n  Currents.    By  James  Page. 

''^yto^ography— Wind-efliscts.  Prflb. 

JahreA.  O.-Ethnogr.  Ges.  ZUrich  (1901-1902):  57-153. 

7*«  Abbildung  der  vorherrschenden  Winde  durch  die  Pflanzenwclt.   Von  Prof.  Dr. 
''•I^rah.    With  Maps. 

^^^^  Abh,  K.K.O.  Ges.  Wten  4  (1902)  :  1-22.  ITle. 

£i®  Aufgabe  geographischer  Forschung  an  Fltissen.    "Von  Prof.  Dr.  Willi  Ule. 
.  *^^fh  Diagram$, 

^^^••trial  PhysiM.  Digby. 

y^^Xiral  Law  in  Terrestrial  Phenomena.   A  Study  in  the  Causation  of  Earthquakes, 
^l^^nic  EruptionSjWind-sto'rms,  Temperature,  Bainfall,  with  a  Becord  of  Evidence. 
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By  William  Digby.  London  :  W.  Hutchinsou  &  Ck>.,  1902.  Size  9  X  5},  pp.  xlvi. 
and  370.    Diagramn,    Pre$enied  hy  the  Author . 

Written  iu  support  of  recent  theories  of  the  moon's  preponderating  influence  on 
meteorological  and  earthquake  phenomena. 

Tides.  P.n.S.  71  (1902) :  91-96.  Wright. 

Harmonic  Tidal  Constanta  for  certain  Australian  and  Chinese  Ports.    By  Thomas 

Wright 

AVTEBOPOOBOeBAPHT  AVD  HISTOBIOAL  OBOeBAPST. 
Hiitorical— Colombuf .  Be  la  Bosa. 

La  Solution  de  tous  Ics  probl^mes  relatifs  It  Chrlstophe  Colomb  et,  en  partioulier. 
de  celui  des  origines  on  des  pre'tendus  inspirateurs  de  la  D^oouverte  da  Nouveau 
Monde,  par  M.  Gonzalez  (le  la  Bosa.  (Memoire  extrait  du  Compie  rendu  du 
Congris  international  dea  AmA^ieanisieBf  tenu  en  Septembre  1900.)  Paris:  £. 
Leroux,  1902.     Size  10  X  6},  pp.  22.    Presented  by  the  Author, 

Hiitorical — Colnmbni  and  Totcanelli.  Yignaiid. 

The  Letter  and  Chart  of  Toscanelli  on  the  Route  to  the  Indies  by  way  of  tho 
West,  sent  in  1474  to  the  Portuguese  Femam  Martins,  and  later  on  to  Christopher 
Columbus.  A  Critical  Study  on  the  Authenticity  and  value  of  these  documents 
and  the  sources  of  the  cosmographical  ideas  of  Columbus,  followed  by  the  Yarioos 
texts  of  the  letter,  with  translations,  annotations,  several  facsimiles,  and  also  a 
map.  By  Henry  Vignaud.  London :  Sands  <V:  Co.,  1902.  Size  9  X  5},  pp.  xx. 
iind  860.    PriC0  10«.  6d. 

The  French  edition  was  reviewed  in  the  Journal  for  June,  1902  (p.  749).     In  the 
present  version  several  new  chapters  have  been  added,  and  further  arguments  adductd. . 

BIOGBAPST. 

Bienvills.  B.G.  Hist,  et  Descriptive  (1902) :  184-186.  MviS0t 

J.-B.  Le  Moyne  de  Bienville.    Par  G.  Musset 

The  subject  of  this  notice  was  a  younger  brother  of  the  better-known  Lemoyne 
d'Iberville,  and,  like  the  hitter,  took  an  important  part  in  the  French  settlement  of 
I^uisiana. 


Oarcie.  B.G.  Hist,  et  Descriptive  (1902) :  155-158. 

Pierre  Garcie,  dit  Ferrande,  et  son  grand  rentier.    Notice  additionnelle.    Par  A. 
Pawlowski. 
Gives  an  account  of  the  Rouen  edition  of  1525  (cf.  JournaJ,  vol.  xvilL  p.  315). 

OioU. 

Prof.  Filippo  Porena.  Flavio  Gioia,  inventore  della  Bussola  modema.  (Dalla 
Nuova  Antologia—1^  novembre  1902.)  Boma,  1902.  Size  9}  x  6),  pp.  24.  Pre- 
sented  hy  the  Author. 

GBHBBAL. 
Agriculture.  Plessis  de  OrenMaa. 

Geographic  Agrieole  de  la  France  et  du  Monde.  Par  J.  du  Plessis  de  Gren^dan. 
Paris  :  Maeson  «^-  Cie.,  1903.  Size  9  x  5(,  pp.  xx.  and  424.  Maps  and  DiagramM. 
Price  i}8. 

BiUiographj.  Cole. 

Compiling  a  Bibliography,  Practical  hints  with  illustrative  examples  conoeming 
the  collection,  recordiog,  and  arrangement  of  bibliographical  materials.  By 
George  Watson  Cole.  New  York:  The  Library  Journal,  1902.  Siie  9}  X  7^, 
])p.  20.     Presented  by  the  AtUhor. 

Instrnctions  to  (collectors.  • 

Handbook  of  Instructions  for  Collectors,  issued  by  the  British  Museum  (Natural 
History).  I^ndon,  1902.  Size  7x5,  pp.  138.  lUustrations,  Presented  hy  the 
Trustees  of  the  British  Museum. 

Irrigation.  J.O.  1  (1902)  :  407-419.  HoUister. 

Irrigation  Methods.     By  George  B.  Hollister.     With  Illustrations^ 
Tear-Book.  Parker. 

The  Daily  Mail  Year-Book  for  1903.    Third  Year  of  issue.    Edited  by  Percy  L. 

Parker.    London  :  Amalgamated  Press  Ltd.    N.D.    Size  7|  X  5,  pp.  370.    Maps. 

Price  Is.    Presented  by  the  Publishers, 
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NEW  MAPS. 

By  X.  A.  RSXYXS,  Map  Curator^  B.O.8. 

IVBOPI. 

Ssf Ift&d  aad  WalM.  Ordnuioe  Bxltwj. 

Obdvavob  Sctbtst  of  Emolaiid  AiTD  Walm  : — ^BeTiaed  theeis  published  by  the 

Dbeetor-Generml  of  the  Oidnanoe  SniTey,  Soothampton,  from  Janiiary  1  to  31, 

1903. 

4  BilM  to  1  iiMh  :— 
Hill-ahaded  map,  printed  ia  colours,  in  sheets :  7,  8.     U,  6d.  eae/«. 

1  iaeh: — 

With  bills  in  brown  or  black :  78,  80,  (81  and  82),  90, 106, 118, 135, 13G  (engraved). 
Is.  each. 

6-imth— Goimtj  liaps : — 

Cambridgsshire,  38  n.e.,  45  n.e.  Dorsetshire,  31  n.e.,  32  8.W.,  48  n.w.,  b.w.,  49  8.E. 
Hnntiagdonshire,  2G  n.b.,  28  n.s.  Montgomeryshire.  10  n.e.,  18  B.E.,  19  8.E.,  22 
V.W.,  8.W.,  8.B.,  23  8.W.  Ihropshirs,  3  s.w.,  17  8.W.,  (23  n.e.  and  24  n.w.),  25  n.b.,  28 
a.B.,  34  N.B.,  40  N.E.  Staffordshire.  27  n.b.,  28  n.e.,  s.b.,  43  8.E.,  50  n.w.,  s.w.,  8.E., 
51  N.B.,  S.B.,  56  8.W.,  59  N.W.,  N.E.    Warwiokshire,  2  n.e.    It.  each. 

SS-iaeh — County  liaps : — 
Oambridfeshire,  VII.  4,  8 ;  VIU.  9;  XIII.  1 ;  XVII.  1,  9 ;  XVIII.  13;  XXIII.  6, 
15 ;  XXVII.  6 ;  XXXI.  2,  6,  10, 11 ;  XXXVI.  4, 10, 15 ;  XL.  7 ;  XLVI.  15 ;  LIII. 
1,  4, 5,  7,  8, 11, 12,  14, 16 ;  LI V.  4,  7,  9, 14 ;  LV.  15 ;  LVIII.  2.  Dorsetshire,  XI. 
10;  XII.  7, 10,11,  12,  13,  14, 15, 16;  XXL  1,  2,  3,  6, 10,  14;  XXX.  2,  3;  LVIIL 
6,  7,  12;  LX.  (2.  6  and  7),  3.  eioncestershire,  IX.  12;  XL  14;  XVIL  9.  10; 
XXn.  7. 8 ;  XXVI.  5  ;  XXVIL  1,2, 8;4, 13, 16 ;  XXIX.  4, 7 ;  XXXIV.  5 ;  XXXVI. 
7  ;  XLL  3,  4;  XLIL  3,  4,  7,  11, 12,  16;  XLIIL  3,  7;  LL  4;  LIL  1,  3.  4,  5,  9,  12; 
LIIL  5;  LVIIL  7;  8, 10, 11 ;  LIX.  11,  12 ;  LX.  10:  LXV.  7,  8,  14;  LXVL  1,  2, 
6;  LXVIIL  11 ;  LXX.  2, 10;  LXXIII.  12;  LXXIV.  5,  9;  Leicesterthire,  IV.  12; 
V.  14, 15 ;  IX.  7, 10, 11,  14 ;  X.  3,  7,  9,  11 ;  XV.  8  ;  XVIL  6.  Montgomeryshire, 
XXXL  15,  16;  XXXVIL  10, 12, 13,  14 :  XXXVIIL  2,  4,  5,  7,  12,  13,  14, 15,  16; 
XLIIL  11, 12, 14, 15;  XLIV.  1,  3;  XLV.  2;  XLVIIL  12,  14;  XLIX.  8;  LU.  8. 
Badnorshire,  L  15 ;  III.  12,  14 ;  IV.  3 ;  VIII.  3.  4,  6,  7.  Shropshire,  XLVIL  12, 
15,  16:  LIIL  12;  LIV.  2,  4,  5,  12,  15,  16;  LV.  13,  15;  LVIL  IJ  ;  LVIQ.  9, 
12;  LIX.  1,  5, 11;  LXIL  2;  LXIIL  2,  3,  6,  9, 10.  Somersetshire.  VIL  12,  16; 
XC.  10;  XCIV.  2.  Staffordshire.  XXXV.  15,  16;  XLIX.  1,  3;  LXIL  9,  13; 
LXIIL  11 ;  LXVIL  5 ;  LXX.  11.  Woreesterihire  and  Do.  (Det.  6  and  7),  LIV. 
14 ;  LXIL  7,  8 ;  LXIV.  4.  Yorkshire,  CCLXXXIV.  1,  G,  7, 11 ;  CCLXXXV.  16 ; 
CCLXXXVL  2 ;  OCXC.  1 ;  CCXC  V.  12.  3j.  each. 
(£L  Stanford,  London  Agent) 

^Itnd  and  Wales.  Bartholomew. 

fiednced  Ordnance  Survey  of  England  and  Wales.  Scalo  1 :  126,720  or  2  stat 
miles  to  an  inch.  Sheets— 16,  Aberystwyth;  21,  Pembroke;  22,  Carmarthen, 
^inburgh:  John  Bartholomew  &  Co.  Price  28.  each.  Presented  by  the 
-Pvbliehers. 

Wiib  the  publication  of  'these  three  sheets,  Bartholomew's  excellent  series  of  half- 

^^b  to  a  mile  reduced  Ordnance  Survey  Maps  of  England  and  Wales  is  complete. 

/- ^0  maps  have  already  obtained  a  well-deserved  popularity,  and  tlieir  merits  are  fully 

^^Pl^iated  by  tourists  and  cyclists,  the  manner  in  which  the  relief  is  shown   by 

!l?^tours  and  tinting  rendering  them  specially  useful  to  the  latter,  who  can  see  at  a 

gr^ce  the  character  of  the  country  his  road  id  to  pass  over.    The  sheets  are  now  to  be 

^^^Ught  together,  and  will  constitute  the  principal  part  of  the  new  Survey  Atlas  of 

^^|J^%land  und  Wales  about  to  be  issaed  by  Messrs.  Bartholomew,  and  which  was 

*^^ially  noticed  in  the  February  number  of  the  Oeographieal  Journal. 

%lUli  History.  Beich. 

:^  New  Student's  Atlas  of  English  History.     l\y  Dr.  Emil  Reich.    London: 
^lacmillan  &  Co.    Price  10«.    Presented  by  the  PuUishen, 

Tbis  atlas  is  noticed  on  p.  31  i. 
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Snropa.  Beger. 

Regeokarte  Ton  Europe.    Nacli  neueren  EiozclveroffontUcbuDgen  zusammeoge- 
r    stelt  voQ  Joseph  Bcger.   Sciile  1 :  12,000,000  or  189*4  etat.  miles  to  an  iucb. 
PetermanuB  Geographuche  Mitteilungen,  Jahrgang  1903.     Taf.  1.     Gotha :  Justus 
Perthes.     Presented  by  the  PubliMher, 

In  tho  letterpress  accompanying  this  map  the  author  ^Ives  an  aocoont  of  its  compila- 
tion, and  meniions  the  authorities  upon  which  it  is  based.  For  many  countries  the  data 
available  is  very  scanty,  but  in  others  reliable  observdtion  of  the  rainfall  have  been 
made  during  recent  years,  and  much  valuable  information  acoamulated,  the  results  of 
which  have  been  published  either  by  the  respective  governments,  scientific  societies,  or 
l>y  private  enterprise.  A  good  example  is  the  *  Atlas  Climatologique  de  FKmpire  de 
Russie,'  which  appeared  in  1900.  Tlie  map  was  compiled  at  the  instigation  of  Prof. 
Dr.  Erk,  of  the  University  of  Munich. 

Oermany.  Eellmaiin. 

Regenkarte  der  Province  Westfalen  sowie  von  Waldeck,  Schaumburg-T.ippe,  Lippe- 
Detmold  and  dem  Kreis  Riuteln.  Mit  erlauterndem  Text  and  Tabellen.  In 
amtlichon  Anftrage  boarbeitet  von  Prof.  Dr.  G.  Hellmann.  Scale  I.:  1,000,000  or 
15*7  btat.  miles  to  an  inch.     Berlin  :  Dietrich  Beiraer  (Erust  Vohsen),  1903. 

This  little  rainfall  map  is  one  of  a  series  of  different  parts  of  the  German  Empire 
which  is  now  in  course  of  preparation  by  the  author.  With  the  above  seven  are  now- 
published,  and  others  are  to  follow  sliortly.  The  map  shows  the  mean  annual  rainfall 
in  seven  different  tints  of  blue,  ranging  from  500  millimetres  to  over  1200  millimetres, 
and  is  accompanied  by  twenty-nine  psges  of  tabular  matter  and  text,  giving  very  com- 
plete particulars  concerning  the  rainfall  at  different  stations  in  certain  intervals  of  time, 
the  monthly  means,  the  change  of  raiufuli  Irom  year  to  year,  and  similar  subjects. 

ASIA. 

Asia  Minor.  Bieit. 

Karte    dcs    nordwestliohen  Kleinasicn.      Nach  eigenen  Aufnahmen    und    un- 
veroffentlichem  Material  auf  Ueinrich  Eiepert*B  Grundla^e  neu  boarbeitet  vob 
Waither  v.  Diest     Scale  1 :  500,000  or  7*8  stat.  miles  to  an  inch.     Blatt  A. 
Berlin  ;  Alfred  Schall,  1903.     Price  5m. 
Upon  the  late  Dr.  H.  Kiepcrt's  well-known  map  of  Western  Asia  Minor  aa  a  basis. 
Major  W.  v.  Dicst  has  shown  the  results  of  his  own  surveys,  combined  with  raeent 
information.    The  present  sheet  includes  the  Dardanelles,  the  Sea  of  Marmoia,  Con- 
«tantinople,  tho  Bosporus,  and  the  country  to  the  south.   It  also  contains  the  title,  index, 
plan,  and  list  of  abbreviations  and  symbols  employed,  as  well  as  important  notes  on 
the  nomenclature.    Tho  map  will  conbist  altogether  of  tour  sheets.    The  relief  of  the 
•country  is  shown  by  hill-shading— in  places  somewhat  too  light  to  be  effective — and 
the  principal  valleys  and  plains  are  tinted  green.    All  water  is  shown  in  blue. 

Aiiatio  Bossia.  Imperial  Topographical  Institute,  St.  PatertlraTg. 

Map  of  Asiatic  Russia.    Scale:  1 :  3,900,000  or  61*5  stat.  miles  to  an  inch.    9 
sheets.    [In  Russian  characters.]     St.  Petersburg:  Imperial  Topographical  In- 
stitute, 1h94.     Revised  and  corrected  up  to  November,  19U2.    Presented  by  Calomel 
J.  de  Shokalgky, 
The  present  edition  of  this  map  is  dated  1894,  but  a  note  in  manuscript  appears  on 
the  title-sheet,  stating  that  it  has  been  corrected  up  to  lobt  November.    Although  thia 
may  bo  true  as  regards  certain  di»tricts,  it  is  evident  that  the  map  requires  further 
revision,    'i  he  new  survey  of  the  Yenesei  has  not  been  taken  advantage  of,  and  there 
are  other  matters  tbat  need  attention.    However,  a  comparison  with  the  first  edition, 
which  appeared  in  1884,  shows  that  a  great  deal  of  correction  has  taken  place  since 
that  date. 

ATSICA. 
Africa.  Inulligenco  DiTiiion,  War  Olftea. 

Africa.     Scale  1 :  2.')0.000  or  3-9  stst  miles  to  an  inch.    Sheets :  (Provisional) 
45-H,  Talgwamb;    (Provisional)  45-L,  Adarama;   (Provisional)  46-A,  Suakin; 
(Provi8ioTiul)46-E,  tiinkat;  (Provisional)  4 6-F,  Tokar;  (Pro\iBional)  65-B,  Khar- 
toum.    London  :  intelligence  Division,  War  OflBce;  Stanford,  1902.    Price  It.  6d. 
■^ach  shett.     Pretenttd  by  the  Dirtctor-General  of  Mobilization  and  JlSHitary  In- 
telligence, 
These  sheets  include  the  district  between  Berber  snd  Suakin,  and  the  neighbour- 
hood of  Khartum.    They  form  part  of  the  important  large  map  of  AiHca  now  being 
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prepared  at  the  Intelligence  Division  of  the  War  Office.  Much  fresh  information  ia 
given  from  the  Burveys  of  various  officers  and  others  serving  in  the  Sudan,  and 
upon  each  sheet  there  appears  a  note  stating  the  sources  from  which  this  has  bccu 
derived. 

Nigeria.  Woodroffe. 

Map  of  Sonthem  Nigeria  (Provisional).  Compiled  under  the  direction  of  Captain 
A.  J.  Woodroffe,  r.e.  Scale  1 :  500,000  or  7*8  stat.  miles  to  an  inch.  2  sheets. 
London:  Edward  Stanford.  1902.    Price  £1  1$. 

The  principal  geographical  results  of  the  recent  Aro  expedition  are  shown  upoD 
Ihis  map,  as  well  as  other  up-to-date  information  obtained  from  various  sources,  but 
many  of  the  sites  of  villages,  rivers,  and  native  paths  can  oolj  be  considered  as- 
approximate,  owing  to  the  fact  thit  they  have  been  laid  down  during  hurried  journeys 
through  very  difficult  country.  The  map  is  printed  in  blue  and  black,  and  extends 
from  Lagos  on  the  west  to  the  river  Eamernn  on  the  east,  and  from  the  sea  to  lat. 
7^  30'  N.  It  is  stated  to  be  a  provisional  issue  only,  and  doubtless  another  and  more 
complete  edition  will  be  published  when  fresh  information  is  available. 

Sonth  Africa.  

The  Railway  Map  of  South  Africa.  Scale  1 :  4.118.400  or  65  stat.  miles  to  an  inch. 
Supplement  to  South  Africa,  December  13,  1902.  London  :  Offices  of  South  Aftiea, 
1903. 

Shows  railways  open,  under  construction,  and  proposed  between  Cape  Colony  and 
the  south  of  the  Tanganyika.  There  is  also  a  table  giving  the  distance  in  miles 
between  the  stations  on  the  different  lines,  and  the  height  of  the  stations  in  feet 
abovo  sea-level.  Plans  of  nine  of  the  principal  ports  are  added  as  insets,  as  well  as 
a  eeneral  outline  map  of  Africa  illustrating  the  Cape  to  Cairo  route  and  the  Natal 
railways. 

Togo.  Bprigade. 

Karte  von  Togo.  Scale  1 :  200,000  or  31  stat.  miles  to  an  inch.  Eonstruiert  und 
gezeiclinot  unter  I^eitung  von  Paul  Sprigade.  Im  Auftrage  und  mit  Unterstut- 
zung  der  Eolonial-Abteilnng  des  Ausw'drtigen  Amts.  heraussregebon  durch  die 
Verlagshandlung.  Sheet :  E  2,  Lome.  Berlin :  Dietrich  Reimer  (Ernst  Yohsen), 
1903.     Price  1.80m.  each  sheet. 

This  is  the  first  sheet  of  a  large  map  of  Togoland,  now  in  course  of  publication.  It 
is  carefully  compiled  from  the  route  surveys  of  various  explorers,  which  are  indicated 
with  the  travellers'  names  and  the  dates  of  their  journt^ys.  It  is  well  drawn,  clearly 
printed,  and  gives  a  considi'rnblc  amount  of  detail,  although  many  districts  are  still 
but  imperfectly  known. 

West  Africa.  Mager. 

Atlas  d'Afrlque  Occidentale.  Par  Henri  Mager.  Paris :  Ernest  Flammarion. 
Price  \ff. 

A  cheap  popular  little  atlas  of  French  West  Africa,  consisting  of  two  sheets  of 
maps  from  the  author's  *Xouvel  Atlas  Colonial,'  with  descriptive  letterpress,  to  whicli 
additions  have  bi^n  made.    There  is  also  a  small  general  map  of  North- West  Africa. 


AMERICA. 

Argentine  and  Chile.  Steffen. 

Grenze  zwischen  Argentinien  und  Chile  naoh  dem  Shicdsspruch  v.  20  Nov.  1902. 
Von  Dr.  IL  Steffen.  Scale  1 :  2,500.000  or  39-45  stat.  miles  to  an  inch.  PtXer- 
manne  Geographische  Mitteilungen,  Jahr.  1903,  Tafel  1.  Gotha  :  Justus  Perthes. 
Presented  5^  the  PvbUsher. 

OanndA.  Barreycr-Oenerars  Office,  Ottawa. 

Sectional    Map    of  Canada.      Scale  1  :  190,080  or    3   stat.  miles    to    on  inch. 

Qu'Appelle  Sheet  (35),  West  of  Second  Meridian.   Revised  to  September  30, 1902  : 

Willow  bunch  Sheet  (41).  West  of  Second  Meridian.    Revised  to  September  20, 

1902.    Surveyor-General's  Office,  Ottawa,  1902.    Presented  by  the  Surveyor- Generat 

of  Canada, 

The  Willowbunch    sheet    includes    the    area    approximately  between    49®    and 

49®  42'  N.  lat.  and  between  104®  and  106®  W.  Ion;;.,  and  tlic  Qu'Appelle  sheet  that 

iMtwecn  50®  25'  and  51®  5'  N.  lat.  and  between  102®  and  101®  W.  long.    The  sheets 
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show  townships,  trails,  post-offices,  and  railways,  in  addition  to  an  indication  of  the 
topographical  features. 

Colombia.  Lidstone. 

Map  of  a  part  of  the  Republic  of  Colombia.  By  William  Lidstono,  c.e.  Scale 
1 :  810,000  or  141  stat.  miles  to  an  inch.  2  sluots.  London :  Edward  Stanford, 
[1903].    Price  15«. 

The  title  of  this  map  is  decidedly  vagoe  and  indefinite,  but  the  "  part  '*  of  the 
Republic  of  Colombia  it  refers  to  as  shown  on  the  map,  includes  the  departments  of 
Bolivar,  Magdelena,  Santander,  Antioquia,  Tolima,  the  western  part  of  Boyaca  and 
Cundinamarca,  and  the  eastern  half  of  Cauca.  The  map  thus  r^resents  all  the 
central  and  most  important  region  of  Colombia,  including  the  capital  ond  the  courses 
of  tho  rivers  Magdelena  and  Cauca.  The  geographical  features  of  this  country  are 
still  Tory  imperfectly  known,  and,  with  the  exception  of  tho  route-surveys  of  mining 
engineers  and  a  few  others,  little  additional  information  is  to  be  obtained  that  is  not 
given  on  Codazzi's  large  atlas  which  was  published  over  sixty  years  ago.  Any  addition 
to  our  knowledge  is  therefore  specially  welcome.  Mr.  Lidstono,  the  author  of  this  map, 
in  the  pursuit  Of  his  profession  as  a  civil  engineer,  has  travelled  extensively  in  the 
country,  and  from  his  route-surveys,  combined  with  other  information,  this  .map  has  been 
compiled.  In  many  districts,  however,  the  map  is  not  nearly  so  complete  as  it  might  have 
been  if  the  surveys  of  others  had  been  properly  utilized.  An  instance  of  this  is  to  be 
found  in  the  northern  part,  where  Mr.  F.  A.  A.  Simons  has  worked  for  years,  bat  the 
results  of  whose  surveys  seem  to  have  been  almost  entirely  ignored.  Had  the  infor- 
mation contained  on  his  maps  of  tho  departments  of  Bolivar  and  Magdelena  and  of  the 
river  Sin  if  been  made  use  of,  Mr.  Lidstone  conld  have  rendered  his  map  far  more  com- 
plete. The  map  is  printed  in  colours,  and  shows  railways  existing  and  in  coarse  of 
construction. 

United  States.  Band,  MeVallj  4  Oo. 

Indexed  County  and  Township  Pocket  Maps.  Mississippi.  Scale  1 :  823,680  or 
•  18  Stat,  miles  to  an  inch.  Missouri.  Scale  1 :  1,013,760  or  16  stat.  miles  to  an 
inch.  Montana.  Scale  1 :  1,900,800  or  30  stat  miles  to  an  inch.  Chicago  and 
New  York :  Rand,  McNally  &  Co.,  1903.  Price  $0.25  each.  PreBented  6y  tk§ 
PMUhen, 

These  are  new  editions. 

eZKEBAL. 
lUnitrations.  XaitiB. 

.    Wall  illustrations  for  anthropological,  ethnographical,  and  geographical  instrno- 

tion.    By  Dr.  Rud.  Martin.    Zurich :  Art.  Institut  Orell  FiisslL    Pretenied  by 

the  PublUhers. 

There  can  be  no  doubt  that  a  really  carefully  prepared  scries  of  wall  illustrations  . 
of  the  leading  types  of  the  human  race  would  prove  valuable  for  educational  purposes, 
and  such  it  is  the  intention  of  the  author  of  the  above.  Dr.  R.  Martin,  of  Zurich 
University,  to  produce.  Each  illustration  is  to  give  a  half-length  photochrome  picture, 
larger  than  life  size,  taken  from  original  photographs  by  the  author,  or  by  well-known 
scientists  and  travellers,  who  have  undertaken  to  assist  in  the  matter ;  and  from  these 
and  other  reliable  material,  Mr.  Vf.  v.  Steiner  has,  under  Dr.  R.  Martin's  direotibn, 
painted  the  originals  from  which  the  diagrams  have  been  copied.  The  specimens 
already  received  are  of  tho  Great  Russian,  Yeddah,  and  Javanese  types.  There  are  to  be 
two  editions  of  the  series,  a  small  one,  consisting  of  eight  pictures,  containing  typea 
of  the  Yeddah,  Javanese,  Australian,  Masai,  Molanesian,  Dakota,  Eskimo,  and  Great 
Russian,  for  which  the  subscription  price  is  £1  8s. ;  and  a  larger  one  consisting  of 
twenty-four  pictures,  illustrating  the  following  types  in  addition  to  those  already 
mentioned:  Egyptian,  Senoi,  Semang  (Negrito),  Chinese,  Bushman,  Tamil,  Carib, 
Polynesian,  Karen,  Batta,  Dahomey,  Micronesian,  Kirghiz,  Solomon  islander,  Samoyed, 
and  Fnegian.  For  this  latter  series  the  subscription  price  will  be  £3  4s.  The  diagrams 
are  to  be  issued  in  portfolios,  and  accompanied  by  explanatory  letterpress. 

Roman  Empire.  Omady. 

Murray's  Handy  Classical  Maps.  The  Roman  Empire.  Edited  by  G.  B.  Grundy, 
M.  A.,  of  Brasenoie  College,  Oxford.  London  :  John  Murrav.  Prtes  Is.  Preeenttd 
by  Hie  Publisher. 

Nolicel  on  p.  314. 
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0EAXT8. 

^'^inatf  Ouurli.  HTdrographie  Dapartmant,  Admiralty. 

Sf^^^  And  Plam  pablished  by  the  Hydrographic  DepartmeDt,  Admiralty,  dariDg 
-y^^ember  and  Deoember,  1902.  FruenUd  by  tJie  Hydrographic  Department^ 
^^tmiraUy. 

^cfc.         Ischet. 
^^^lm=  16*0  EnglaDd,  south  coast :— Portsmouth    harbour,  mooring  ground, 
A  ^  southern  sheet    2<.  6(i. 

i^^5m  =  4*0    England,  south  coast : — Poole  harbour.    2«.  6d. 
»^|^7  m  =  1  '4    England :— Ki ver  Thames  entranoe.  North  Foreland  to  the  Nore.  8«. 


rs  m  =  30*4  Channel  islands,  Jersey : — St  Holier  harbour.    Im.  6<i. 

11 '45 1  Germany,  Elbe   river:— Outer  light-vessel  to  BrunsbUttelkoog 
57    >    (Plans: — Cuxhaven    road.    Kaiser    AVilhelm    canal   entrance, 
7-2        Brunsb{lttelkoog>    4t. 
g2      _n-45'^Qermany,  Elbe  river :—Brunsbattelkoog  to  Hamburg.    Plans: 
t«^'7  /    Hamburg  and  Altona  harbours.    2f.  6d. 
^.^  ^t03  m  s=  5-0    Black  sea :— Batiim  bay.    It.  Qd. 
"^^^S^  m  =  4-0    Newfoundland  : — Northern  arras  of  Canada  bay.    2<.  6cl. 
"5*g08  m  =  2*0    Newfoundland :  Tattle  river.     1«.  6J. 
^^10  m  =  2-0    Newfoundland : — Bay  of  Islands,  outer  part.     2«. 
^^16  m  =  5*0    West  Indies,  Puerto  Bico.  south  coast: — CTuayanilla  harbour.   \%.^h 
^298 m  =  7*15  West  Indies,  Puerto  Kico,  east  coast: — Ensenada  Honda  and 

Puerca  bay.    l/i.  6J. 
^301  m  =  0*25  South    America,  east   coast :— Rio  de  Janeiro  to  8t.  SebastiOo 

island.    2s.  6(2. 
602  m  =  5*8    British  Columbia : — Boche  harbour  and  approaches.     1«.  Gd. 
3313  m  =  0*63  North  America,  west  coast,  Alaska  :—Y'akutat( Bering)  bay.   ls.6<2. 
688  m  =  2*2    Madagascar  :— Tamatave.     Is.  6(2. 
8289  m  =  30    Bod  sea :— Port  Berenice.     It.  6<2. 
8312  m  =  0*96  Eastern  Arobi|)elago : — Madura  island,  south  ooast : — Bunder  road. 

It.  6d. 
3311  m  =  var.  Eastern  Archipelago: — Anchorages  on  the  north  coast  of  Jiiva. 

2t.6(2. 
'■191  J.  m  — /4*85\Philippine  islands.    Anohoragos  on  the  west  coast  of  Luzon: — 
S5k±  m  -^2-63/    San  Fernando  harbour,  Port  Sanlo  Tomas.     U.  Gd. 
S309  m  =  24*0  Japan,  gulf  of  Tokyo : — Uraga  harbour.     Is.  6d. 

28  m  =  England,  south  coast.     Plan  added : — Salcorabe  harbour. 

820  m  =  North  American  hikes.     Lake  Superior.     Plans  ad- led  : — ^Michl- 

pieoten  harbour,  Ghirgantua  harbour. 

(/.  D.  FotUr^  Agent.) 

Charts  Caneelled. 

V«.  Cancelled  by  No. 

2220  Batum.       Plan  on  this^Xew  plan. 

chart.  /     Baliimbay 3303 

14  Port  Berenice.     Plan  oniNew  plan. 

this  sheet.  /    Port  Berenice 3289 

2454  Port  San  Fernando.  PlanlNew  plan. 

on  this  chart.  j     San  Fernando  harbour— on  sheet     •    •    .    3314 

Oliarti  that  hayereaeiYed  Important  Gorreotions. 

No.  28,  England,  south  coast :— Salcombe  river.  34,  England,  south  coast : — Tho 
Scilly  isles.  2390,  Scotland,  west  coast:— East  and  wtst  lochs  Uoag.  2311, 
Norway,  sheet  ix. :— Fleina  to  Vestfiord  and  the  Lofoten  islands.  2302,  Gulf  of 
Bothnia,  sheet  vii. : — Tome  point  round  the  head  of  the  gulf  to  Tauvo  2(>47, 
France,  west  coast:— Les  Sables  d'Olonne  to  Bourgneuf.  853,  United  States, 
<>a8t  coast:— St.  Andrew  sound  to  St.  John  river.  130,  Leeward  islands:— 
Anguilla  to  Puerto  Rico  with  approaches  to  Virgin  islands.  1799,  Central 
America,  east  coast:— Boca  del  Drago.  Boca  del  Toro.  1:558,  South  America, 
east  coast  .-—Union  bay  to  Rio  Negro.  1544,  Contnil  America  :— Panama  road. 
2087,  Africa,  south  coast :— Bushce  river  to  Umtavuna  river.  2088.  Africa,  soutli 
coast :— Umtavuna  river  to  Tugela  river.     2080.  Africa,  east  coast :— Tugela  river 
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to  Delagoa  bay.     648.  Africa,  east  coagt: — Delagoa  bay  to  river  Zambezi,    ft 
Africa,  eaat  coast :— Bazaruto  bav.     1810,  Africa,  east  coast  i—River  Zambezi 
Mozambique  harbour.     1809,  Africa,  east  coast: — Mozambique  harbour  to  B 
Pekawi.    058,  Africa,  east  coast:— Ras  Pekawi  to  Caps  Del^ado.     1808,  AfrU 
east  coast,  sheet  viii. :— Cape  Delgado  to  Kilwa.     690,  Africa,  east  coast :— Cii 
Dc-lgrado  to  Mikinrlani  bay.     C'52.  Africa,  cast  coast:— Kilwa  point  to  Zanzib 
channel.     1032.  Africa,  east  coast:— Chan qcU  b«twoen  Bas  Tikwiri  and  Mai 
island.     OGI,  Africa,   east  coast :— Zanzibar  to  Malindi.      C40a,  b,  Africa,  ea 
coast:— Pan^ani  to  Rna  Kimbiji.     2  sheets.      1390,  Africa,  cast  coast:— Clia 
point  to  Pangani.    848,   Africa,   east  coast :— Malindi   to  Juba.     759a,  Mad 
jjascar :— Capo  St    Andrew  to  Bevato  island.     2762,  Indian  ocean   islands  :< 
Comoro  islands.    40.  India,  west  coast : — Karachi  harbour.    931,  Eastern  Arcl 
pelago :— Surabaya.  Bali  and  Sapudi  straits,  etc.     3019.  Japan  :—T8n   Saki 
Kagara  Sima.  with  the  channels  to  Imari.    651,  Japan  :— Bungo  channel. 
(/.  D,  Potter,  Agent.) 

North  Atlantio  Oo«an  and  MediterranMn  Sea.  Mateorologioal  Office,  L< 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  February,  1903.    Lon 
Meteorological  Office.    Price  6d.    PreseiUed  by  the  Meteorological  Office^  London, 

Unitad  States  Chart.  United  States  HjdrograpMe 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  January,  and  of  the  North  Pocii 
Ocean  for  Fobruarv,  1903.  U.S.  Hydrographic  Office,  Washington,  D.C.  Pt 
tented  by  the  U.S.  Hydrographic  Office. 

PH0T0QBAPB8. 
Central  Africa.  B4 

Twenty  Photographs  of  Central  Africa.    By  Otto  L.  Beringer,  Esq.     PreaenMl 
Otto  L.  Beringery  E#q. 

The  surveying  expedition  in  connection  with  the  Trans-Continental  Tolegmpbi 
during  which  these  photographs  were  taken,  was  described  in  the  number  i^ 
Geographical  Journal  for  January  last.     Tlie  photographs  are  small,  some  beiog 
with  a  binocular  camera. 

(1)  Camp  off  road,  Tanganyika  plateau ;  (2)  High  grass,  Tanganyika  platetmj 
Fife,  Tanganyika  plateau;  (4)  View  of  the   African  Trans-Continental  TeU 
Company's  telegraph  line ;  (5)  Abercom,  main  road  passing  Lake  Chiata ;  f6) 
ing  on  the  shores  of  Lake  Chiuta,  Abercorn ;  (7)  An  Awomba;  (8)  Section  of| 
under  which  Dr.  Livingstone's  heart  was  buried;  (9)  Folding  boat  on  small 
lake,  Aberoom;  (10)  An  Atonga:  (11)  S.S.  Adventure,  I^ke  Nyasa;   (12)  Us] 
(13)  Domica  bey;  (14  and  15)  North  of  Usysia;  (16-18)  Ficus,  neor  Usysia; 
Camp  on  shore  between  Deep  bay  and  Karonga;  (20)  Looking  south  between  Ul 
and  Deep  bay. 

Ynnnan.  Watts-Jl 

Twelve  Photographs  of  Yunnan,  taken  by  Captain  W.  A.  Watts-Jones,  r.k. 
aetited  by  Mrs.  WQttt-Jojie^.    . 

These  photographs  were  taken  by  the  late  Captain  Watts-Jones  during  his 
plorations  in  Yunnan  in  IdOO.  .Although  small  in  size,  they  are  remarkably  clear. 

(1)  Ferry  on  the  Mekong  river;  (2)  A  side  laeoon,  Tali-fu  lake;  (3)  Yai 
river  at  Shih-Ku ;  (4)  First  stage  on  Bhamo-Tali-fu  road;  (5)  Marble  temple 
Tali-fu:  (6)  Chain  suspension  bridge  over  the  Shweli  river;  (7)  Waterfall  where] 
river  leaves  Momein  plain ;  (8)  Canal  north  of  Tali-fu  ;  (9)  Remains  of  ancient 
bed  plain,  Nan-tien  valley;   (10)  Rice  terraces,  Shunning-fu  valley;  (11)  Chii 
Shan  village  in  Taeping  valley  ;  (12)  Nan  Ting  valley. 

NJB.^It  wonld  greatly  add  to  the  value  of  the  eolleotlon  of 
frraphs  which  has  been  established  in  the  Map  Room,  if  all  the 
of  the  Society  who  have  taken  photographs  during  their  travels* 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will 
acknowledged.    Should  the  donor  have  purchased  the  photogra] 
will  be  useftil  for  reference  if  the  name  of  the  photographer  and 
address  are  given. 
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COLONIZATION  AND  IRRIGATION  IN  THE  EAST  AFRICA 

PROTECTORATE.* 

By  R.   B.   BUCKLEY,  C.S.I. 

The  British  Empire  possesses  in  the  East  Africa  Protectorate  a  depen- 
dency of  which  the  value  and  advantages  are  at  present  but  little 
known.  The  protectorate  has  been  described  as  the  America  of  India, 
since  it  offers  opportunities  for  colonization  by  the  natives  of  that 
country.  It  has  a  coast-line  some  400  miles  in  length  on  the  Indian 
ocean,  lyiog  between  Italian  East  Africa  and  German  East  Africa,  and 
extending  from  the  equator  to  about  the  fifth  degree  of  southern  latitude. 
The  boundary  on  the  south-west  is  the  Anglo-German  frontier,  which  is, 
more  or  less,  a  straight  line  extending  from  the  coast  at  Yanga  to  the 
point  on  Lake  Victoria  Nyanza  where  l'^  of  southern  latitude  cuts  the 
east  coast  of  the  lake.  To  the  west  lies  a  portion  of  the  coast  of  Lake 
Victoria  Nyanza  and  the  Nzoia  river,  dividing  the  East  Africa  Pro- 
tectorate from  the  British  Protectorate  of  Uganda.  This  boundary  has 
lately  been  altered  so  as  to  include,  in  the  East  Africa  Protectorate,  the 
country  lying  generally  to  the  east  of  the  lake.  The  northern  boundary 
is  still  indefinite,  and,  owing  to  the  vagueness  of  this  boundary,  the  area 
of  the  East  Africa  Protectorate  is  also  indefinite,  but  it  may  be  roughly 
stated  at  about  280,000  square  miles,f  exclusive  cf  the  newly  added 
tract,  which  is  about  28,000  to  30,000  square  miles  in  area.  A  material 
portion  of  this  area,  especially  towards  the  north,  is  unexplored.  The 
population  of  the   original   protectorate,  excluding   the   newly  added 


*  Bead  at  the  Royal  Googniphical  Society,  January  27,  10i»:{.     Map,  p.  484. 
t  *  Pr^is  of  Information '  concerning  £!a8t  Africa  Protectorate,  p.  26. 
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tract,  is  estimated  at  two  and  a  half  millions,  but  this  figure  is  to  a 
large  extent  conjeotural,  and  nearly  one-half  of  the  population  resides 
in  the  territory  which  is  not  under  direct  administration,  and  where  the 
estimate  of  the  numbers  is  a  mere  guess.  The  better-known  parts  of 
the  East  Africa  Protectorate  contain  a  very  small  *  population  to  the 
square  mile.  Thus,  in  the  province  of  Seyidieh  the  population  is 
about  seventeen  persons  to  the  square  mile  in  an  area  of  about  10,000 
square  miles ;  in  Tanaland  it  is  only  about  three  to  the  square  mile  in  a 
tract  of  some  34,000  square  miles ;  Ukamba  has  the  thickest  population 
of  any  of  the  provinces  into  which  the  protectorate  is  divided,  but  there 
are  only  about  twenty  persons  per  square  mile  over  some  53,000  square 
miles ;  while  that  part  of  the  province  of  Jubaland  which  is  explored 
has  less  than  two  persons  to  the  square  mile  over  about  17,000 
square  miles  of  country.  The  population  of  the  newly  added  pro- 
vince is  not  known,  but  it  is  thin.  The  average  population  of  the  entire 
protectorate  may  be  put  down  at  about  ten  to  twelve  persons  per  square 
mile. 

The  traveller,  passing  through  the  heart  of  the  East  Africa  Pro- 
tectorate by  the  Uganda  railway,  cannot  avoid  noticing  four  important 
facts.  First,  the  rich  nature  of  the  soil  generally ;  secondly,  the  almost 
entire  absence  of  cultivation ;  thirdly,  the  very  small  discharge  in  snoh 
streams  or  rivers  as  he  may  come  across;  and,  lastly,  the  extreme 
paucity  of  the  population.  He  will  certainly  see  more  zebra,  antelope, 
and  ostrich  than  human  beings  from  the  windows  of  the  railway 
carriage. 

The  climate  of  the  East  Africa  Protectorate  varies,  as  might  be 
expected,  with  the  elevation  of  the  lands  above  the  sea.  The  country 
lies  almost  entirely  within  4^  north  or  south  of  the  equator,  and  it  is 
difficult  to  realize  that  in  the  very  heart  of  the  tropics  a  climate  can  be 
found  which  is  so  pleasant  as  that  which  actually  exists  in  a  consider- 
able area  of  it.  Near  the  coast  the  thermometer  rarely  falls  below  70° 
Fahr.,  and  it  rarely  rises  above  90° ;  the  monthly  mean  of  the  maximum 
temperatures  in  Mombasa  in  the  coolest  months  (March  and  April)  is 
about  89°  or  90%  and  the  monthly  mean  of  the  minimum  temperatures  is 
about  70°  or  71°.  In  these  parts  the  climate  is  damp  and  enervating. 
But  in  the  higher  lands,  say  those  which  are  5000  feet  or  more  above 
the  sea,  the  climate  is  very  di£ferent;  the  thermometer  rarely  rises 
above  80"^,  and  often  falls  below  60°.  The  returns  at  Maohakos  and 
Fort  Smith  (5000  to  6000  feet  above  the  sea)  show  that  the  monthly  mean 
of  the  maximum  temperatures  is  rarely  more  than  70°,  although  the  actual 
maxima  for  short  intervals  are  of  course  higher,  and  that  the  monthly 
mean  of  the  minimum  temperatures  is  rarely  above  60°,  and  it  falls 
at  times  as  low  as  50°  or  even  40°.     This  is  the  part  of  the  country  to 
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whioh  refennoe  will  be  mftde  later,  where  the  white  mira  might  live 
ood  flourish. 

The  nunhll,  whioh  ia  suoh  an  important  faotor  as  regards  the 
agrioaltoral  prospects  of  the  oouotiy,  may  be  said  to  average  about 
40  inches  in  the  year  at  the  oout,  and  about  3G  iDohes  in  the  lands 
lying  at  a  higher  elevation  than  6000  feet.  On  the  banks  of  Yiotoria 
ITyanza,  at  a  level  of  about  3700  feet  above  the  sea,  the  rainfall  is 
greater,  and  it  averages  from  SO  to  70  inches  in  the  year.  The  follow- 
ing statement  is  taken  almost  entirely  from  the  Report  of  1901  of  the 
British  Aasooiation  for  the  Advancement  of  Science  (p.  395) : — 
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The  monthly  rainfall  statistics  of  the  places  included  in  the  above  table 
■how  that  near  the  coast  the  south-west  monsoon  causes  heavy  rain  in  April 
and  Hay,  some  20  tu  30  inches  falling  usually  during  these  months ;  light 
fidls  occur  from  June  to  October,  and  in  November  the  fall  is  generally 
heavier;  Deoember  to  March  are  dry  months.  In  the  higher  land,  above 
5000  feet,  the  heaviest  falls  are  usually  in  March,  April, and  Kay  ;  a  dry 
■eaaon  follows  from  June  to  Ootober,  when  there  is  nsnally  a  second 
period  of  rain  in  November  or  December. 

Falls  of  more  than  5  inches  in  twenty-four  hours  appear  to  occur 
very  rarely ;  falls  of  more  than  4  inches  arc  not  frequent.  The  reconls 
vhioh  exist  are  about  to  be  supplemented  by  the  institution  of  rainfall 
Stations  along  the  railway  at  intervals  of  about  40  miloH ;  it  seems  most 
desirable  that  the  meteorological  obeorvations  of  the  protectorate  should 
be  digested  and  tabulate«l  on  some  authorized  system ;  at  present  the 
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reoords  are  not  kept  in  a  uniform  manner,  and  are  not  readily  accessible. 
They  are  most  important. 

The  agricultural  possibilities  of  the  East  Africa  Protectorate  are  not 
as  yet  well  known.  Cocoanuts,  mangoes,  oranges,  lemons,  pineapples, 
plantains,  flourish  near  the  coast.  Maize,  rice,  sweet  potatoes,  are  culti- 
vated to  some  extent.  In  the  interior  millets,  sweet  potatoes,  and 
Indian  com  are  the  chief  crops ;  these  are  grown  without  irrigation,  but 
often  in  a  more  or  less  uncertain  manner,  and  the  crop  is  said  to  be  not 
only  uncertain,  but  in  most  cases  very  light.  Large  quantities  of  rioe, 
flour,  and  grain  are  imported  at  Mombasa ;  the  Indian  workmen  who 
have  constructed  the  Uganda  railway  have  been  mostly  fed  on  imported 
grain.  The  soil  in  the  higher  lands  consist  largely  of  that  commonly 
called  '^  black  cotton  "  soil,  but  there  is  also  a  red  soil  over  a  considerable 
portion  of  the  uplands,  which  is  said  to  be  even  more  fertile  than  the 
black  one.  The  higher  lands  are,  to  a  large  extent,  volcanic,  and  there 
are  steaming  springs  on  the  west  side  of  the  Great  Eift-valley. 

Throughout  the  district  traversed  by  the  railway  it  is  universally 
said  that  crops  suitable  to  the  various  elevations  could  be  grown  at 
almost  any  place  with  irrigation.  There  seems  to  be  little  doubt  that 
this  is  a  fact.  It  does  not,  however,  appear  to  have  been  established 
that  irrigation  is,  in  all  cases,  essential.  It  is  a  fact  that  in  some 
parts,  more  particularly  in  the  higher  lands,  crops  of  potatoes,  onions, 
wheat,  barley,  etc.,  are  grown  without  irrigation :  but  the  outturn  is 
very  far  below  that  of  irrigated  crops.  It  seems  quite  possible  that, 
when  the  seasons  have  been  more  fully  investigated  and  the  proper 
periods  for  planting  particular  crops  are  better  known,  suitable  crops 
may,  in  years  of  normal  rainfall,  be  successfully  cultivated  on  a  large 
scale  without  irrigation.  But  it  cannot  be  asserted  that  this  is  a  fact. 
It  may  be  that,  although  the  temperature  and  rainfall  appear  suitable 
for  certain  crops  which  are  not  at  present  grown,  the  evaporation  and 
absorption  may,  under  the  influence  of  the  tropical  sun,  be  too  great  for 
them.  It  would  seem  most  desirable  that  experiments  should  be  made 
to  determine  this  point. 

There  can,  on  the  other  hand,  be  no  doubt  that,  with  irrigation,  the 
agricultural  prospects  are  favourable.  This  is  shown  by  the  fact  that 
at  almost  every  railway  station  where  there  is  any  spare  water  available 
from  the  engine-tanks,  the  Indian  workmen  make  little  gardens  in 
which  vegetables  grow  luxuriantly.  The  guard  of  one  ballast  train  had 
mint,  chillies,  potatoes,  and  radishes  growing  well,  but  he  said  they 
needed  frequent  waterings,  or  the  plants  were  scorched  up  by  the  strong 
sun  and  rich  soil.  In  the  settlement  of  Nairobi,  where  the  staff  of  the 
railway  is  established,  all  English  vegetables  can,  with  irrigation,  be 
grown  at  all  seasons.  Peas,  cabbages,  lettuces,  and  potatoes  can  be  had 
at  any  time  of  the  year.  Potatoes,  which  are  now  mainly  supplied  from 
France,  have  done  particularly  well,  and  it  seems  possible  that  the  trade 
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in  them  may  extend  to  the  ports  on  tlio  East  Coast  of  Africa.  The 
manager  of  the  Uganda  railway  has  arranged  a  through  rate  for  potatoes 
with  the  B.I, S.N.  Companiee'  ateamern,  and  apouiiuen  consignments 
have  been  eent  to  the  aoath,  and  even  to  Durban  and  Nata!.  The  vast 
rolling  plains  of  graas,  in  which  the  zebra  and  antelope  now  find 
kbsDdant  pasturage,  might,  there  seems  little  reason  to  doubt,  be  turned 
into  sheets  of  wheat,  oats,  and  other  cereals,  poBsibly  without,  but 
certainly  with  irrigation,  where  that  is  possible.  These  plains  He  in 
the  temperate  tracts  where  Europeans  can  live  in  fair  comfort,  and  if 
Ihey  will,  they  might,  to  some  extent  at  any  rate,  labour  with  their 
own  bands.  The  climate  and  soil  in  these  parts  aeem  suited  for 
Eoropeai)  fruits  and  \in6s,  and  it  is  most  probable  that  the  few  available 
sources  of  irrigation  wonld  be  most  advantageously  employed  in  their 
cultivation. 

The  Uganda  railway,  which  is  now  practically  comploled,  is  a 
magnificent  monument  to  the  skill,  perseverance,  and  energy  of  the 
engineers  who  have  designed  and  constructed  it.  Tbe  railway  rises 
from  the  level  of  the  sea  at  Mombasa,  with  a  maximum  gradient  of 
2  feet  in  100,  to  a  height  of  8320  feet  above  the  sea,  and  then  it  drops 
again  to  3770  feet  at  the  shores  of  Lake  Victoria  Nyanza.  Throughout 
its  length  of  684  miles  from  the  sea  to  the  lake  the  railway  is  rarely 
on  the  flat,  and  its  course  is  rarely  in  a  straight  lino.  It  is  almost 
always  twisting  and  winding  among  the  hills,  and,  at  the  same  time, 
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cither  raiHiDg  iteelf  on  gradienU,  often  as  stoep  aa  1  in  50,  over  some 
eminence,  or  clrapping  into  a  valley  at  the  same  rate  of  deEcent,  At 
the  Kikiiyu  escarpment  the  linee  wind  down  eoiue  1400  feet,  by  a 
series  of  ekilfully  designed  benches  in  the  hillside,  intii  the  Great 
Bift-valley;  then  on  the  further  side  of  that  wonderfnl  depression 
they  rise  more  than  2000  feet  again,  iip  the  atecp  slopes  of  the 
Mau  escarpment.  In  its  courao  the  rail«-ay  paaees  through  tracla  of 
country  which  vary  almost  as  much  as  the  plains  of  the  valley  of  the 
Ganges  vary  from  the  highlands  of  Scotland.  Some  40  miles  from  Ihe 
coast  the  pitiless  Taru  wilderness,  which  has  absorbed  so  many  human 
lives,  stretches  for  a  length  of  some  (30  or  TO  miles,  and  in  that  length 
the  rails  are  raised  from  liOO  to  IBOO  feet  above  the  sea.  The  wilderness 
is  covered  with  scrub  jungle,  and  the  soil  is  said  to  he  productive  ;  but  it 
is  waterless  and  almost  devoid  of  any  form  of  life.  In  parts  the  railway 
has  pushed  its  way  through  thick  forests,  mostly  in  black  loamy  soil  of 
considerable  depth  ;  in  others  it  rises  and  falls  over  rolling  grassy 
plains  of  vast  extent,  which  are  thick  with  game  feeding  on  the 
luxuriant  pasture. 

It  will  be  readily  nnderetood  that  the  engineers  had  no  sm&U 
physical  difficulties  to  contend  with  in  such  a  country.  It  had  from 
the  first  been  determined  that  the  railway  should  bo  so  constructed 
that  the  trains  should  always  proceed  with  the  engines  in  front  of  them, 
and  that  "reverses"  should  nut  be  allowed  on  the  permanent  line.  If 
they  had  been  permitted,  it  would  have   been  comparatively  easy  to 
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have  climbed,  by  a  series  of  zigzags,  up  and  down  the  steep  hillsideB. 
Bnt  tbis  would  bave  involved  the  dangers,  wbiob  aio  ioseparable  from 
aaob  a  Byetem,  onder  which  a  broken  coupling  might,  and  probably 
wonld,  wreck  a  train;  or  an  inexperienced  or  careless  driver  might 
sasily  overrun  the  dead  end  of  a  "  reverse,"  and  either  launch  his  train 
over  a  precipice  or  drive  it  into  a  cliff.  An  alignment  had  to  be  sought 
out,  often  in  thick  jnngle,  on  which  rails  uould  be  carried  straight 
ahead  -with  a  maximum  gradient  of  1  foot  fall  or  riae  in  every  50  feet 
of  length:  numerous  trial  lines  had  to  be  run  and  experimental  drifts 
out  through  the  jungle  to  delermine  the  right  course  to  pursue,  TJie 
lesult  must  he  pronounced  a  masterpiece  in  engineering  akill.  It  must 
not,  moreover,  be  forgotten  that  the  engineering  difficulties  were  not 
the  only  ones  which  had  to  be  overcome.  The  natives  of  the  country 
were  few  iu  number,  unskilled,  and,  with  very  few  exceptions,  quite 
QQwilling  to  work ;  eoutequcntly  nearly  the  whole  of  the  labour  force 
was  obtained  fiom  India.  In  many  parts  there  was  little  or  no  water, 
and  absolutely  no  food  for  the  workmen;  special  arrangements  were 
consequently  necessary  to  carry  water  by  the  railway  itself,  as  it  was 
made,  and  to  import  and  deliver  grain  for  the  workmen  at  the  points 
where  work  was  progressing.  In  parts  wild  animals  were  a  serious 
source  of  danger,  and  special  arrangementshad  to  be  made,  which  were 
not  always  successful,  for  the  proleclion  of  the  workmen  from  lions. 
The    Uganda    railway,  in  addition    to    the    political    effects  of  its 
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^^V      oonstruotion,  inu§l  have,  and  indeeil  already  has  had,  a  marked  effect  on 
^^m       the  habits  and  nwde  of  life  of  the  natives.     It  ha«  brought  them  into 
^^H       immediatecontaot  with  civilization,  and  opened  op  poaaibiiitiea  of  trade.             i 
^^^1       It  haa  calmed  inter-tribal  animositiee,  and  ohecked  the  feudatory  raids 
^^H       of  the  aggreeeive  racea.     It  has  opened  up  the  whole  of  the  countries 
^^M       lying  near  the  coast-line  of  the  Victoria  Nyanza  lake  to  comparatively 
^^H       easy  communication  with  the  sea  and  with  Europe. 

^^M             Lake  Yictoria   Nyanza   is   about  half  the  size  of  England.     The 
^^H       surveys  of  it  are  most  imperfeot  as  yet,  and  the  shoreB  are  but  partially 
^^H       explored.     There  is  a  survey  of  the  northern  part,  which  showe  the 
^H       coast-line  and  the  ialands  lying  between  Fort  Florence  and  Entebbe, 
^^H       the  capital  of  the  Uganda  Protectorate.     A  small  steamer,  which  was 
^^H       laborioQsIy  carried  up  partly  by  rail,  partly  by  oart,  but  mainly  by 
^^H       porters  from  the  coast,  runs  between  those  two  places,  but  it  will  ebortly 
^^H       be  supplemented  by  two  mnch  larger  ones,  which  the  Uganda  Kail- 
^^1       way  Administration  is  now  constructing  on  the  shores  of  the  lake,  to 
^^H        navigate  it,  and  to  carry  to  the  railway  terminus  at  Port  Florence  the 
^^H       trade  which  the  oountrj'  bordering  on  the  lake  may  supply.    The  survey 
^^M       which  has   been  made  shows   that,  in  addition    to   the  many  visible 
^^^1       islands  whioh  are  dispersed  over  the  northern  portion  of  the  lake,  and 
^^M       which  are  in  themselves  daogeroua  to  navigation  by  night,  there  are 
^^M       hidden  dangers  in  the  shape  of  rocks  which  tie  belon-  the  surface.     The 
^^B       new  steamers  which  will  shortly  float  on  Nyanza  will  need  to  proceed 
^^V        with   great  caution  when  venturing   inio    uneiplored  waters,  and  a 
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detailed  Bnrrej  is  being  made  b;  CommaDder  Whitehonse.  It  is  at 
prasent  itnponible  to  tell  where  a  sunken  and  invisible  rook  may  not 
lie  beneath  the  sarfaoe.  This  danger  is  increased  by  the  fact  that  the 
level  of  the  water  in  the  lake  variea  from  month  to  month  and  from 
^■ear  to  year,  so  that  a  annken  rook  which  may  at  one  time  be  at  a  safe 
diatanoe  ander  water,  would  at  another  time  wreck  a  boat  which  hap- 
pened to  pass  over  it.  It  wonld  be  a  work  of  some  difficulty  to  iind  and 
demarcate  these  rooks. 

The  flnotnating  level  of  Victoria  Nyanza  is  a  matter  of  great  interest, 
both  to  engineers  who  taay  regard  the  lake  as  a  vast  reservoir  from 
which  the  snmmer  supply  of  the  Nile  might  possibly  be  inoreased, 
and  to  students  of  physical  gec^rapby.    Sinoe  1896,  records  of  the  level 
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of  the  surface  of  the  lake  have  been  kept  at  several  places  in  the 
Borthem  part  of  it,  bat  these  records  have  to  be  etndied  with  care 
»nd  aooepted  with  mach  caution,  or  erroneous  deductions  may  readily 
be  drawn.  The  lake-levels  which  are  in  the  Appendix*  are  tabulated 
by  months  only,  bnt  the  readings  have  generally  been  recorded  daily, 
aa  shown  in  the  last  table.  Daring  the  years  1806,  1807,  and  until 
October,  1898,  the  three  gauges  at  Port  Alice  or  Entebbe  in  Uganda, 
*t  Port  Victoria,  on  the  Berkeley  gulf  in  the  north-east  comer  of 
the  lake,  and  at  Lubwa's  near  the  outlet  of  the  Victoria  Nile,  must 
\»  read  only  as  recording  the  flnctuatione  in  level  at  those  places ;  the 
%eros  of  tiie  three  gauges  were  not  soppoeed  to  }<e  at  the  same  level,  nor 


•  I  am  indebted  to  Major  (now  Sir  Kobcrt)  Hiiiibuty  Brown,  c, 
figure!. 
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was  the  rednoed  level  of  them  known.  But  in  October,  1898,*  the  zeros 
of  the  gauges  are  uid  to  have  been  adjusted  to  the  same  level,  and  the 
readings  appear  to  show  that  this  waa  really  done,  or,  at  any  rate,  it 
was  approximately  done.  This  is  shown  by  the  fact  that  there  was 
very  little  variation  in  the  level  of  the  lake  during  that  month  at  any 
of  the  three  stations,  as  the  "average"  reading  was  3  feet  3  inches  at 
Port  Alioe;  3  feet  3^  inches  at  Fort  Yictoria;  and  3  feet  1^  inch  at 
Lubwa'a :  the  variation  between  the  maximum  and  minimum  readings 
of  the  whole  month  was  only  If  inoh  at  Port  Alice,  3^  inches  at 
Port  Viotoria,  and  2^  inches  at  Lubwa's.  These  figures  seem  to  prove 
that  at  that  time  the  zeros  of  the  gauges  mnst  have  been  at  the 
same  reduced  level,  or,  at  any  rate,  within  1  or  2  inohes  of  it.     The 
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subsequent  readings,  however,  show  divergenoes,  which  it  is  certainly 
difficult  and  apparently  impossible  to  reconcile. 

The  gauges  at  Entebbe  and  Lubwa's,  at  any  rate,  were  fixed  in 
October,  1898,  at  practically  the  same  level ;  yet  in  December,  1899, 
when  the  lake  only  varied  2^  inches  in  level,  the  Lubwa's  gauge  read 
14  inches  lower  than  the  Entebbe  one  :  in  July,  1900,  it  was  15  inohea 
lower,  and  in  Slay,  1901,  it  was  27  inches  lower.  The  last  table  in 
the  Appendix  shows  the  daily  readings  at  three  places.  These  are 
plotted  in  the  following  disgram  : — 

It  wilt  be  seen  that  from  March  1  to  May  Ifi,  IdOl,  the  Entebbe 
gauge  rose  3  feet,  the  Kisumu  gauge  rose  2  feet,  and  the  Lubwa's  gauge 
1  foot  7  inches.     It  seems  impossible  that  these  figures  can  be  correct. 


*  Page  3!>3,  lieport  of  the  Britigh  Atsooiation  fur  the  AdvaQcameDtorSoieDoe,1901. 
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It  baa  been  suggested  that  the  lake-level  is  affected  by  the  wind.  This 
is  undoubtedly  the  ease  at  Kisnmn,  where  the  gauge  regularly  rises  and 
falls  with  the  wind,  and  it  is  no  doubt  so,  to  some  extent,  on  all  places 
on  the  lake.  But  though  the  wind  causes  fluctuation  in  level,  its  effects 
cannot  continue  to  influence  the  gauges  steadily  for  long  periods ;  during 
the  first  three  days  in  March  and  about  May  15  the  gauges  were  steady, 
and  it  seems  incredible  that  the  general  level  of  the  water  surface  could 
bave  risen  17  inches  more  at  one  place  than  at  another.  Lubwa's  is 
only  70  or  80  miles  from  Entebbe  as  the  crow  flies,  and  both  places  are 
on  the  body  of  the  lake.  It  seems  impossible  to  reconcile  these  dis- 
crepancies ;  it  would  appear  that  either  the  readings  must  be  wrong,  or 
the  level  of  the  zeros  must  have  been  changed,  or  the  gauges  must  be  so 
placed  that  they  do  not  record  the  true  level  of  the  lake.  It  is  greatly 
to  be  regretted  that  these  discrepancies  occur,  as  they  throw  much 
doubt  on  the  records.  It  is  most  desirable  that  a  really  reliable  bench- 
mark should  be  made  in  the  neighbourhood  of  each  gauge,  and  that  the 
level  of  the  zero  should  be  tested  from  time  to  time.  This  has  not  been 
done.  The  Entebbe  gauge  was  moved  in  1901  to  a  better  site,  and 
there  was  a  hiatus  of  some  months  in  the  readings.  The  new  gauge 
and  the  old  one  were  not  connected  by  levelling,  nor  was  the  zero  of 
either  referred  to  any  permanent  bench-mark,  so  the  connection  between 
the  new  and  old  readings  is  lost.  The  local  officers  who  deal  with 
the  gauges  are  busy  men,  and  have  but  little  time  to  devote  to  this 
subject  They  also,  perhaps,  fail  to  appreciate  the  importance,  so 
apparent  to  an  engineer,  of  preserving  an  absolutely  accurate  record  of 
the  level  of  the  datum  of  the  gauges. 

The  catchment  area  of  the  lake,  as  taken  from  the  maps,  is  about 
95,000  to  100,000  square  miles,  including  the  lake  itself,  which  is  about 
26,000  square  miles ;  but  the  surveys,  both  of  the  lake  and  the  surround- 
ing countries,  are,  of  course,  imperfect.  Many  rivers  and  streams  flow 
into  the  lake,  but  the  only  outlet  is  the  Nile  at  the  Eipon  falls  near 
Jinja.  The  rainfall  returns  show  that  in  the  northern  portion  of  the 
lake  the  annual  rainfall  is  from  40  to  70  inches ;  but  over  90  inches  was 
recorded  at  Mumia's  in  1897.  The  rainfall  is  probably  less  in  the 
southern  parts,  and  it  is  generally  assumed  (on  very  imperfect  data, 
however)  that  the  ordinary  rainfall  over  the  catchment  is  about  30 
ioches.  It  is  interesting  to  note  what  a  small  proportion  of  this  water 
passes  over  the  only  escape  from  the  lake  at  the  Ripon  falls.  These 
falls  may  possibly  draw  off  from  the  lake  sufficient  water  to  lower  it 

9  inches  or  a  foot  in  the  year,  but  evaporation  and  absorption  must 
be  at  least  six  or  eight  times  as  much  as  this. 

The  Bipon  falls  would  be  better  described  as  rapids.  There  is  a 
rocky  barrier  of  hornblende  schist,  like  an  embankment,  across  the 
channel  where  the  Nile  issues  from  the  lake.     This  barrier  is  perhaps 

10  to  12  feet  above  the  ordinary  lake-level,  and  would,  if  it  were 
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oontinuouB,  completely  close  the  outlet.  But  it  is  broken  in  three  places 
by  gaps  in  the  barrier,  and  the  water  rualieH  throuj;!!  these  like  the 
dinoharge  from  the  under-aluicea  of  a  weir.  The  barrier,  from  shore 
to  shore,  is  perhaps  1200  feet  long,  and  the  three  gaps  in  it  are 
probably  less  than  300  feet,  but  they  have  never  been  inoaanred. 
The  water  of  the  lake  above  the  barrier  la  about  14  to  15  feet  above 
that  in  the  river  below.  The  depth  of  water  in  the  breaches  through 
which  it  ruahes  haa  never  been  ascertained,  but  it  probably  does 
not  average  more  than  tJ  to  8  feet;  it  is  certainly  leas  in  places, 
aa  the  rooks  can  be  seen  below  the  water.  The  discharge  over 
the  falla  varies  with  the  level  of  the  lake.*  Mr.  Willcocka  gives  the 
minimum  diachargo  of  the  Kipon  falla  as  2j,000  cubic  feet  per  second. 


and  the  roaximnm  as  30,000  cubic  feet;  but  theie  seems  reason  to 
think  that  the  minimum  discharge  may  fall  as  low  as  15,000  cubic  feet 
per  second.  But  even  30,000  oubio  feet  per  Becoud  would  only  draw 
^  part  of  an  inch  off  the  entire  surface  of  the  lake  in  one  day,  or 
about  U  inch  in  a  month.  The  lake  rarely  falla  quickly;  the  moat 
rapid  fall  shown  by  the  gauge- readings  was  in  October,  1!)00,  when  a 
fall  of  lO  inches  in  eight  days  is  recorded  at  Port  Ugowe,  but  this  ia  not 
corroborated  by  the  other  gauges,  and  must  be  received  with  donbt. 
The  Lnbwa's  gauge  in  August,  1899,  fell  1  foot  in  a  monlh,  and  11 
inohea  in  sixteen  days  ;  the  Entebbe  gauge,  however,  only  fell  0  inches 
in  the  same  month.     To  lower  the  lake  6  inches  in  a  month  would 


'  The  Nile  Reaoivolr  Dam  at  Auiun,'  p.  1^. 
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require  a  oooBtaiit  diflGharge  of  150,000  onbio  feet  per  seoond,  or  five 

times  the  probable  maximum  diaoharge  of  the  falk;  to  lower  it  11 

inches  in  aizteen  days  wonld  need  about  500,000  cubio  feet  per  second 

for  that  time;   to  lower  it  10  inches  in  eight  days  wonld  require  a 

discharge  of  nearly  a  million  cubio  feet  per  second,  or  about  thirty 

times  the  probable  discharge  of  the  Bipon  falls.    It  seems  clear,  then, 

that,  in  any  case,  the  discharge  from  the  Bipon  falls  is  only  a  small 

£actor  in  the  matter.      It  is  eraporation  from   the  surface  which  is 

the   main  cause  of  a  drop  in  the  lake-leyels.      A   fall  of  G  inches 

in  a  month  seems  to  be  a  high  rate  of  fall  for  the  lake  generally; 

as  the  Bipon  falls  only  take  off  a  little  more  than  one  inch  as  a 

naximum,  it  follows  that  a  high  rate  for  evaporation  and  absorption 

-viroald  be  5  inches  in  a  month  on  the  supposition  that  there  was  no 

xuinfall ;  but  there  would  always  be  some  rainfall  and  some  flow  off  the 

oatchment,  probably  agg^gating  2  inches  at  least.     So  the  maximum 

evaporation  and  absorption  is  probably  not  greater  than  7  or  8  inches 

in  a  month,  or  say  i  inch  to  ^  inch  a  day.     On  the  other  hand,  if  the 

Xjnbwa's  gauge  is  correct,  and  the  lake  really  did  drop  1 1  inches  in 

sixteen  days,  it  follows  that  the  maximum  loss  from  evaporation  and 

absorption  must  be  much  greater.    For  in  the  sixteen  days  the  falls 

uronld  take  off  less  than  one  inch  from  the  surface  of  the  lake,  so  the 

loss  from  other  causes  must  have  been  more  than  10  inches,  or  more 

than  f  of  an  inch  a  day.     This  is  highly  improbable. 

The  maximum  rise  which  is  recorded  in  the  lake  was  in  1901,  when 
it  was  almost  10  inches  in  fifteen  days.  This  rise  may  be  reasonably 
explained  as  follows. 

The  catchment  area,  beyond  the  limits  of  the  lake  itself,  is  approxi- 
mately three  times  the  area  of  the  lake.     So  that,  if  half  the  rainfall 
on  this  catchment  flowed  into  the  lake  in  any  given  time,  the  level  of 
the  lake  would  be  raised  (were  there  no  loss)  by  (1)  the  depth  of  rain- 
fall on  the  lake  plus  (2)  one  and  a  half  times  the  depth  of  rainfall  on 
the  catchment  beyond  the  lake.     So  a  fall  of  6  inches  over  the  whole 
catchment  in  fifteen  days  (were  there  no  loss)  would  raise  the  lake  (1) 
6  inches  plus  (2)  9  inches,  or  15  inches  in  all.     Daring  the  time  the 
loss  due  to  the  Bipon  falls  would  be  about  half  an  inch,  and  the  evapora- 
tion and  absorption  might  account  for  about  4i^  inches.     So,  on  this 
hypothesis,  the  net  rise  in  the  lake  would  be  10  inohos  in  fifteen  days. 
The  calculation  depends,  of  course,  on  two  main  assumptions:  first,  that 
the  flow  off  the  catchment  is  half  the  rainfall ;  and,  secondly,  that  a  fall 
of  6  inches  in  fifteen  days  might  occur  over  the  entire  catchment. 

The  available  data  are  quite  insufficient  to  prove  whether  these 
assumptions  are  correct;  all  that  can  be  said  is  experience  elsewhere 
shows  that  they  are  not  unreasonable. 

All  these  considerations  point  clearly  to  the  conclusion  that  the 
rise  and  fall  of  the  lake  is  mainly — almost  entirely — due  to  climatic 
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oonsiderations,  and  is  but  little  affected  by  the  draught  of  the  Nile  at  the 
Eipon  falls.  Engineers  who  calculate  on  the  lake  as  a  vast  storage 
reservoir  for  irrigation  would  do  well  to  remember  that  the  converse 
of  this  is  true — that  is,  that  no  works  they  can  construct  will  enable 
them  to  control  anything  but  a  very  small  percentage  of  the  rainfall  on 
the  catchment  of  100,000  square  miles.  Nature,  not  man,  rules  over  at 
least  nine-tenths  of  that  rainfall ;  it  is  incessantly  either  falling  from 
the  skies  or  being  drawn  up  to  them  again.  It  is  only  the  residue 
escaping  at  the  Eipon  falls  which  man  can  deal  with.  This  is  com- 
paratively a  small  amount,  not  greater  than  the  maximum  discharge  of 
one  of  the  great  canals  in  Egypt. 

About  halfway  between  the  coast  and  the  great  lake  the  Uganda 
railway  reaches  an  elevation  of  5000  feet  above  the  sea,  and  for  250 
miles  or  more  never  drops  below  that  elevation.     In  this  part  there  is 
a  country  not  less  than  5000,  nor  more  than  10,000,*  feet  above  the  sea, 
which  is  rich,  temperate,  and  in  parts  beautiful.     It  is  hard  to  con- 
ceive that  such  a  tract   can  exist  in  the  heart  of  Africa,  within  a 
few  miles  of  the  equator.     There  are  forests  in  parts,  open  plains  in  parts, 
park-like  lands  in  parts  covered  with  rich  grass  and  dotted  here  and  there 
with  trees.     This  tract  of  country,  which  extends  over  an  area  of  some 
ten  or  twelve  thousand  square  miles  f — say  the  size  of  England  north 
of   Liverpool  and   Sheffield — is  almost  uninhabited  at    present,   and 
it  offers  a  field  for  colonization  by  Europeans,  which,  so  far  as  climate, 
at  any  rate,  is  concerniBd,  seems  eminently  suitable.     The  world  in  East 
Africa  says  that  not  only  this  tract,  but  the  protectorate  generally, 
only  needs  irrigation  to  be  a  magnificent  agricultural  country.     This  is, 
however,  a  statement  which  must  be  received  with  caution  ;  it  would 
certainly  seem  to  be  the  case  that  the  great  grassy  plains  which  extend 
for  many  miles  on  the  Uganda  railway  need  nothing  but  water  to  make 
them  as  productive  as  the  valleys  of  the  Qanges  or  the  Nile.     But  the 
question  of  the  irrigation  of  these  plains  is  not  an  easy  one  ;  it  is  one 
which  obviously  needs  consideration  and  discussion,  and  this  paper  is 
mainly  written  to  discuss  it. 

Many  people  who  talk  of  the  necessity  of  irrigation  seem  often  to 
forget  the  elementary  fact  that  irrigation  cannot  be  effected  without 
water ;  they,  too,  have  frequently  not  even  the  most  vague  idea  of  the 
volume  of  water  necessary  to  mature  a  crop.  Rivers  are,  of  course,  the 
most  obvious  source  of  supply,  but  the  rivers,  in  the  higher  lands 
through  which  the  Ugauda  railway  passes,  are  too  insignificant  and 
uncertain  in  their  discharge  to  irrigate  any  large  tracts  of  country. 

There  are  three  main  rivers  in  the  protectorate :  the  Juba,  the  Tana, 
and  the  Sabaki.     The  Juba  river  forms,  for  a  great  portion  of  its  course, 


♦  Page  9  of  Sir  H.  Johnston's  Report  (Africa,  No.  7,  1901). 
t  Ibid. 
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the  eastern  bonndury  of  the  northern  part  of  the  British  territory.  It 
rises  in  the  highlands  of  Abyssinia,  and  has  a  perennial  discharge, 
whibh  is  small  in  the  dry  season,  but  is  considerable  dnring  the  two 
flood  seasons.  These  oconr  from  Jnly  to  October,  and  again  in  March 
and  April.*  The  Jnba  is  navigable  for  about  400  miles  from  the  sea. 
The  Tana  river  rises  from  the  snows  of  Monnt  Kenya,  and  in  the  high- 
lands of  the  Kiknjn  and  Settim  hills ;  it  is  said  to  be  a  considerable 
stream  in  its  higher  reaches,  bnt  to  become  materially  reduced  in  volume 
before  it  reaches  the  sea.  It  is  uayigable  for  about  200  miles.  The 
banks  of  this  river,  in  its  lower  reaches,  are  cultivated  f  to  a  considerable 
extent,  and  the  fields  are  irrigated  by  little  canals  cut  from  the  river. 

It  seems  probable  that  irrigation  schemes  of  cousiderable  magnitude 
might  be  possible  from  the  Juba  and  the  Tana,  especially  in  the  higher 
lands,  bnt  no  reliable  data  are  available  as  to  the  discharges  of  the 
streams  or  of  the  country  which  might  be  benefited. 

The  greatest  interest,  however,  attaches  to  the  Sabaki  river  and  its 
tributaries,  as  they  lie  in  the  best  known  parts  of  the  protectorate,  in 
the  neighbourhood  of  the  Uganda  railway  where  colonization,  either  by 
Europeans  or  by  natives  of  India,  seems  not  only  possible,  but  desirable. 
The  Sabaki  river  has  two  main  tributaries,  the  Athi  and  the  Tsavo. 
The  former  rises  a  little  above  Nairobi,  in  the  Eikuyu  hills,  and  flows 
in  a  south-easterly  direction,  more  or  less  parallel  with  the  railway, 
until  its  confluence  with  the  Tsavo  river.  At  Nairobi,  one  of  the 
tributaries  of  the  Athi  river  has  a  small  perennial  discharge,  perhaps 
30  cubic  feet  per  second ;  but  lower  down,  the  Athi  river  for  a  great 
portion  of  the  year  is  said  to  be  only  a  series  of  pools,  with  little  or  no 
flow  at  all  between  them.  The  Athi  is  subject  to  occasional  floods,  but 
no  data  are  available  of  their  duration  or  volume.  The  Tsavo  river 
rises  in  Mount  Kilimanjaro,  a  beautiful  snow-clad  mountain  over  19,000 
feet  high,  which  lies  in  German  territory  just  beyond  the  boundary 
between  British  and  German  East  Africa.  It  has  a  perennial  discharge, 
which  the  engineers  of  the  railway  estimated  to  be  about  380  cubic  feet 
per  second.  There  are  no  accurate  gaugings  of  the  river,  and  it  is  not 
improbable  that  the  discharge  may  fall  below  this  estimate,  but,  as  the 
river  is  snow-fed,  there  must  always  be  a  considerable  volume  of  water 
in  it.  It  is  the  only  river  in  this  part  of  East  Africa  from  which 
perennial  irrigation,  on  anything  but  the  smallest  scale,  is  possible ; 
the  supply  might  be  sufficient  to  irrigate  from  30,000  to  40,000  acres  of 
land,  and  it  would  probably  be  possible  to  get  two  crops  a  year  from 
this  area.  The  best  plan,  apparently,  would  be  to  throw  a  weir  across 
the  Sabaki  river  below  its  confluence  with  the  Tsavo,  and  to  dis- 
tribute the  waters  of  both  rivers  over  the  tract  which  was  most  easily 

♦  Pages  27  and  28,  'Precis  of  Id  formation '  concerning?  the  HritiBh  East  Africa 
Protectorate. 

t  Page  50  of  *  Pr^is  of  Information.*    1901 . 
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irrigable.  The  irrigated  land  would  be  at  about  an  elevation  of  1200 
to  1400  feet  above  the  sea,  and  should  be  suitable  for  sugar-cane,  opium, 
and  millet  crops.  The  tract  which  would  be  irrigated  lies  within  the 
field  of  action  of  the  tsetse  fly.  This  is  a  factor  which  must  not  be 
overlooked.  It  might  prove  difficult,  or  even  impracticable,  to  cultivate 
where  this  pest  holds  sway. 

It  has  been  suggested  that  the  great  Tarn  wilderness,  which  lies  at 
an  elevation  varying  from  600  to  1800  feet  above  the  sea,  might  be 
irrigated,  possibly  from  the  Tsavo.  This  scheme  does  not  seem  feasible, 
and  even  if  the  waters  of  the  river  could  be  led  on  to  the  wilderness, 
the  area  which  could  be  irrigated  would  only  be  a  very  small  fraction 
of  it. 

In  the  tract  of  land  which  might  be  suitable  for  colonization   by 
Europeans,  lying  at  an  elevation  of  more  than  5000  feet  above  the  sea, 
there  are  small  hill  streams.     Some  few  of  these  have  a  small  perennial 
discharge,  but  it  is  very  small.     In  the  250  miles  of  railway  which  ruus 
through  these  highlands  there  may  be  four  or  five  streams,  such  as  the 
Morendat,  the  Oilgil,  and  Niozo,  of  which  the  minimum  discharge  is  10  to 
15  cubio  feet  per  second.     If  this  discharge  were  fully  utilized,  as  it 
easily  could  be,  two  crops  a  year  might  be  raised  on  a  widely  distributed 
area  of  say  10,000  to  12,000  acres.     But  what  is  this  in  a  tract  of  2000 
or  3000  square  miles  ?     Already  some  small  beginning  has  been  made  in 
irrigating  lands  from  the  small  river  at  Nairobi  (5400  feet).     A  little 
artificial  channel  some  8  feet  broad  has  been  made,  and  irrigation  of 
potatoes  and  garden  crops  is  effected.     About  5  or  6  miles  from  Nairobi, 
also  at  the  Riverside  Farm,  large  crops  of  potatoes  have  been  secured  by 
irrigation,  and  all  European  garden  produce  has  been  successfully  grown. 

The  hill  streams,  however,  are  not,  of  course,  limited  to  their 
perennial  discharge ;  they,  and  many  others  which  have  no  perennial 
discharge  at  all,  but  run  absolutely  dry  for  a  great  portion  of  the  year, 
have  torrential  discharges  after  periods  of  heavy  rain.  It  would,  no 
doubt,  be  possible  to  find  among  the  hills  many  suitable  sites  for 
reservoirs  in  which  a  portion  of  the  floods  could  be  impounded,  and  this 
appears  to  be  the  only  possible  way  in  which  any  considerable  area  could 
be  irrigated  in  the  uplands  of  East  Africa.  It  is  doubtful  whether,  in 
places,  the  soil  would  be  sufficiently  retentive  to  hold  the  water,  and  the 
sites  would  have  to  be  selected  with  care.  It  is  improbable  that  these 
reservoirs  could  be  on  a  large  scale,  but  they  would  generally  consist  of 
earthen  embankments  across  gorges,  with  probably  a  masonry  escape  for 
a  by-pass.  The  reservoirs  would  be  dotted  about  the  country  with 
probably  two  or  three  farms  of  a  few  hundred  acres,  each  dependent  on 
each  reservoir.  The  reservoirs  and  supplementary  works  would  vary 
greatly  in  cost  according  to  circumstances,  but  this  system  of  irrigation 
would  be  far  more  expensive  than  that  of  utilizing  the  small  perennial 
discharge  which  is  available  in  a  few  streams. 


THE  EAST  AFRICA  PROTECTORATE.  365 

It  has  been  sugg^ted  that  artesian  wells  might  prodnce  a  good 

supply  of  water.    It  is  extremely  probable  that  snch  wells  would  suooeed 

in  places.    A  boring  was  made  in  the  Taru  wilderness,  but  it  was 

canied  to  a  depth  of  60  feet  only,  where  it  ended  on  granite  rock  and 

produced  no  water ;  it  is  now  proposed  to  sink  a  well  to  a  greater  depth 

somewhere  on  the  Eapiti  plains.    But  snch  wells,  even  where  they  did 

produce  water,  would  only  give  a  moderate  discharge ;  any  extensive 

irrigation  of  crops  from  them  would  probably  be  financially  impossible. 

£at  they  would  be  invaluable  on  the  great  prairies  of  grass,  where 

oonntless  herds  of  cattle  could  be  raised  in  luxury  if  water  could  be  pro- 

^^ded  for  them  to  drink  throughout  the  dry  season.     It  is  improbable 

^hat  these  vast  plains  could  ever  be  laid  down  in  grain,  as  they  might 

"be  if  they  could  be  irrigated,  but  there  seems  no  reason  why  they  should 

xnot  be  converted  into  farms  for  sheep,  cattle,  and  poultry.     The  great 

fiooks  of  the  Masai  tribe  are  evidence  of  this. 

In  Italy  and  in  Baluchistan  a  system  of  irrigation  is  adopted  which 

xnight  be  successful  in  some  parts  of  East  Africa.    Tunnels  are  run  into 

tJie  hills,  tapping  underground  streams,  which  are  led  out  to  the  surface 

through  the  tunnels.     The  channels  are  called  fontanelli  in  Italy,  and 

'karezes  in  Baluchistan;  they  are  not  difficult  to  construct  when  the 

circumstances  are  suitable  and  timber  is  cheap,  but  they  require  labour 

skilled  in  this  particular  kind  of  work,  which  would  not  be  available  in 

Africa. 

It  would  appear,  then,  that  the  East  Africa  Protectorate  is  not,  as 
far  as  can  be  seen  from  the  information  at  present  available,  a  country 
for  grand  irrigation  projects.  There  may  be  places  on  the  Tana  and 
Juba  rivers  where  large  perennial  canals  are  possible;  but  this  is 
d^onbtful.  It  is  a  country  which  can  be  best  developed,  from  an  agri- 
cultural point  of  view,  by  utilizing  to  the  utmost  the  natural  rainfall, 
^nd  by  supplementing  this  by  small  storage  works  which  would  im- 
pound the  fluctuating  discharges  of  the  streams.  Such  works  must 
Necessarily  be  scattered. 

It  has  already  been  stated  that  the  population  in  the  East  Africa 
Protectorate  only  averages  about  ten  to  twelve  persons  per  square 
^nile,  and  that  there  are  parts  of  it,  which  are  the  most  temperate  and 
tihe  most  healthy,  where  there  is  hardly  any  population  at  all.     There 
-^an  be  little  doubt  that,  even  without  irrigation,  the  country  could 
Support  a  much  greater  number,  and  that,  in  those  parts  where  irriga- 
tion is  possible,  three  hundred  or  four  hundred  persons  per  square  mile 
-^30uld  flourish.    The  natives  of  the  country  are  apathetic,  and  not  given, 
«M  a  rule,  to  agriculture.    The  colonization  of  the  temperate  highlands 
y>j  Europeans  or  Eurasians,  and  of  the  lowlands  by  the  natives  of 
^ndia,  is  a  scheme  which  seems  a  promising  one.    It  is  by  no  means 
^improbable  that,  if  inducements  were  offered  to  the  Indians  who  have 
-^constructed  the  Uganda  railway,  and  if  arrangements  were  made  to 
No.  IV.— April,  1903.]  2  b 
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help  them  to  bring  their  families  to  this  country,  a  beginning  might 
immediately  be  made.  There  are  now  almost  eight  thousand  of  these 
men  in  the  protectorate,  and  among  them  there  must  be  a  percentage, 
probably  a  small  percentage,  who  would  remain,  but  they  would  require, 
and  should  be  offered,  liberal  terms.  No  European  or  Eurasian  colonist 
could  settle,  at  present,  who  had  not  some  capital  at  his  disposal,  and 
probably  few  would  come  until  the  agricultural  prospects  of  the  country 
were  more  clearly  demonstrated.  It  would  seem  desirable  that  the 
government  of  the  protectorate — 

1.  Should  institute  a  model  agricultural  farm  in  some  part  of  the 
highlands,  and  test  experimentally  the  growth  of  different  crops,  both 
with  and  without  irrigation. 

2.  Should  investigate  in  the  lower  lands  the  prospects  of  perennial 
irrigation  from  the  Juba,  Tana,  and  Tsavo  rivers. 

3.  Should  record  more  systematically,  and  at  more  numerous  stations 
than  at  present,  the  meteorological  conditions. 

4.  Should  make  trial  borings  for  artesian  wells  in  a  few  places, 
selected  by  geological  experts. 

5.  Should  construct  in  the  neighbourhood  of  the  farm  a  small  storage 
project  as  a  model  and  guide  to  settlers. 

It  is  quite  certain  that  the  agricultural  advancement  of  the  East 
Africa  Protectorate  must  be  slow.  Irrigation  works  would  be  a 
material  aid  to  that  development,  but  it  must  not  be  anticipated  that 
they  will  be  anything  more  than  supplementary  to  the  natural  con- 
ditions. The  greater  proportion  of  the  country  must  necessarily  be 
cultivated  by  means  of  the  rainfall  alone,  and  irrigation  can  only  be 
practised  in  favoured  localities  which  offer  natural  facilities.  There 
can  be  no  doubt  that,  whatever  other  prospects  there  may  be  before  it, 
the  country  offers  many  advantageous  agricultural  conditions  for  the 
emigration  both  of  Europeans  and  Indians;  the  construction  of  the 
Uganda  railway  has  immensely  increased  the  potential  value  of 
those  conditions,  and  has  advanced  by  many  years  the  civilization 
and  development  of  one  of  the  most  interesting  countries  in  tropical 
Africa. 
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APPENDIX  II. 


RAINFALL.    EAST  AFRICA. 


Approx.  average 
rainfall  in  incbM. 
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For  details  see  **  Annual  Rainfall  in  liritUh  Africa  in  Inches  '*  (p.  39.'i  of  Report  of 
<^  British  A9$oeiaiioH,  11K)1). 


Before  the  reading  of  the  paper,  the  On  airman  (Colonel  G.  E.  Chubch)  said  : 
^  now  have  pleasure  in  presenting  Mr.  Buckley,  who  will  favour  us  with  his  paper 
On  **  Colonization  and  Irrigation  in  the  East  Africa  Protectorate.*' 

After  the  reading  of  the  paper,  the  following  discussion  took  place : — 
Sir  Francis  O'Callaghan:   I  was  fortunate  in  being  in  East  Africa  at  the 
^me  the  author  of  the  paper  just  read  was  on  his  tour,  and  still  more  fortunate  in 
having  had  the  advantage  of  his  company  on  the  journey  between  Nairobi  and 
tJganda  proper,  including  the  visit  to  the  Ripon  falls  aud  the  return  across  the  lake 
to  Port  Florence.    The  author  has  touched  but  lightly  on  the  question  of  coloniza- 
tion, but  this  question  is  of  supreme  importance  to  the  future  of  East  Africa.     He 
tnentions  that  the  country  might  be  peopled  with  surplus  population  from  India. 
In  this  opinion  I  fully  concur,  and,  moreover,  that  it  is  the  only  feasible  plan  for  en- 
suring an  industrious  population,  and  for  the  supply  of  labourers  for  such  portions 
of  the  country  as  may  be  suitable  for  white  settlers.     No  matter  how  good  the 
climate,  white  men  will  not  do  manual  labour  where  they  are  surrounded  by 
Inferior  black  races.    The  difficulticB  now  encountered  in  South  Africa  exemplify 
this  fact.    Until  the  vast  regions  still  available  in  Canada,  South  Africa,  and 
Australia  have  been  filled,  it  seems  unlikely  that  tropical  Africa  will  attract  white 
settlers  except  as  planters  or  traders.    The  importation  of  Indians  will,  to  begin 
^th,  be  costly,  as  whole  families  must  be  brought  over  at  the  expense  of  the  State, 
and  supplied  with  food  and  shelter  until  they  have  time  to  clear  and  cultivate 
sufficient  land  for  their  own  maintenance.   The  natives  of  East  Africa,  so  far  as  the 
experience  of  the  railway  constructors  go,  arc  essentially  lazy  and  incapable  of 
sustained  labour.   So  long  as  they  can  grow  sufHciont  food  to  support  life,  they  will 
not  work  continuously.     When  they  find  a  dead  animal  they  eat  it  raw,  tearing  off 
the  flesh  like  wild  beasts. 

The  soil  for  the  most  part  in  the  districts  traversed  by  the  railway  is  rich,  but 
very  porous,  hence  rain  falling  on  it  rapidly  disappears.  The  rainfall  of  one  year 
compared  with  another  seems  very  irregular,  some  being  very  dry,  and  others  wet. 
The  year  previous  to  the  author's  visit  was,  as  regards  the  district  between  the 
Great  Rift  valley  and  the  lake,  an  exceptionally  dry  one,  while  since  that  visit  in 
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April  last  there  have  not  been  three  consecutiye  dry  weeks^  and  [only  on  t^ 

occasions  have  two  weeks  in  succession  been  without  rain.    Shortly  before 

▼isit  of  the  Secretary  of  State  for  the  Colonies  there  was  a  downpour  exten(U^   "■  ^ 

over  a  considerable  area  in  this  district,  which  exceeded  an  average  of  1  inch 

hour  for  four  hours,  doing  much  damage  to  the  railway  works.    Had  it  not 

for  this  damage  it  might  have  been  possible  to  have  taken  Mr.  Chamberlain's 

right  up  to  the  lake,  but  his  time  being  limited,  no  risk  of  detention  could  be  take 

The  potato  trade  mentioned  is  making  fair  progress,  the  exports  to  Zanzil 
and  to  South  African  ports  being  steady,  and  as  much  as  60  tons  has  been  exports 
in  a  month.    An  export  trade  in  beans,  which  promises  well,  has  also  arisen. 

Regarding  the  author's  remarks  on  the  prospects  of  irrigation,  it  would  be 
impertinence  for  any  one  not  himself  an  expert  in  this  branch  of  engineering 
criticize  even  fayourably  the  opinions  of  one  of  the  leading  irrigation  experts 
India. 

Sir  Habby  Johnston  :  I  have  not  anything  of  very  great  importance  to  add 
the  interesting  and  instructive  paper  to  which  we  have  listened ;  in  fact,  I 
here  more  to  be  informed  than  to  offer  any  information.    But  I  may  perhaps  ad^ 
a  few  words  about  the  subject  of  the  gauges  and  the  attempts  to  ascertain  th 
varying  levels  of  the  Victoria  Nyanza,  and  perhaps  a  few  additional  words  abou 
the  Kandi  plateau.    I  think  one  reason  why  there  is  such  a  remarkable  dii 
in  the  records  of  the  levels  of  the  lake  is,  that  perhaps  those  of  us  who  in 
earlier  days  tixed  the  places  where  these  levels  were  to  be  ascertained  choae  un- 
wisely.    Of  course  we  thought,  to  begin  with,  of  places  which  were  safe  and  where 
wo  had  European  agents  established ;  but  Lubwa*s,  I  should  think,  is  not  a  good 
spot  at  which  to  get  accurate  levels  of  the  Victoria  Nyanza,  for  already  there 
is  a  discernible  current  trending  away  to  the  Ripon  falls  and  the  discharge  of  the 
Nile,  and  this  possibly  may  influence  to  a  slight  extent  the  level  of  the  laks  at 
Lubwa's  compared  with  the  level  at  Entebbe  and  some  other  points.     I  dioald 
be  dispoeed  to  suggest,  if  we  wished  to  get  the  general  level  of  the  Victoria  KjibBi 
the  best  way  would  be  to  obtain  those  records  from  some  of  the  islands  that  fiings 
the  northern  shore,  where  the  level  of  the  water  would  be  more  generally  diatributed, 
and  not  so  much  driven  up  into  narrow  gulfs  or  affected  by  the  outfall  of  the  Nile 
at  the  Ripon  falls.    There  is  no  doubt  the  effect  of  the  wind  on  the  Victoria 
Nyanza  is  very  remarkable.  At  some  seasons  of  the  year  it  seems  to  establish— for 
the  wind  is  not  uniform — it  seems  to  establish  something  like  a  regular  tide,  with 
an  average  foot  rise  and  fall  at  the  head  of  the  narrow  gulfs.    Mr.  Fowler,  who 
is  at  the  head  of  the  Uganda  Marine,  and  who  has  known  the  Victoria  Nyanza  now 
for  several  years,  is  of  opinion  that  the  effect  of  the  vnnd  is  to  establish  a  certain 
rocking  of  the  lake,  a  certain  uniform  rise  and  fall,  especially  in  the  gulfo  and 
estuaries,  which  are  the  places  up  to  the  present  where  most  of  these  stations  fi>r 
recording  the  rise  and  fall  have  been  established.    Then  another  point  that  is  in- 
teresting as  regards  the  Victoria  Nyanza  is  the  discernible  current  right  acrooa  the 
lake  from  the  mouth  of  the  Kagera  (the  most  important  afiQuent  to  the  Victoria 
Nyanza),  right  across  into  Napoleon  gulf,  and  so  out  at  the  Nile.    It  really  looks 
as  if  the  Kagera  was  the  ultimate  source  of  the  Victoria  Nile.    Another  interest- 
ing point  for  investigation,  as  our  knowledge  of  Africa  increaseSy  b  that  the 
Victoria  Nyanza  seems  to  be  a  basin  with  a  narrow  rim  all  round.    Pwhaps  it  may 
be  found  that  the  structure  of  the  rocks  along  the  northern  coast  is  such  that  it 
is  possible  for  the  waters  to  filter  away  through  the  rocks.    Althoogh  there  is  only 
one  ostensible  outlet,  yet  you  will  find  many  streams  rise  within  a  few  miles  of 
Victoria  Nyanza — rise  from  the  rim  and  flow  northwards  to  feed  the  Nils.    When 
Captain  Speke  first  traversed  those  regions,  he  actually  believed  and  recotded  on 
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^^X9  map  that  the  Victoria  Njanza  had  four  outlets.    But,  as  a  matter  of  fact,  there 

is^  only  cue  actual  outlet ;  yet  within  a  few  miles  of  the  waters  of  the  Victoria 

^y&nza,  from  the  slope  of  those  hills  or  downs  whioh  rise  to  a  height  of  ahout 

lOoO  feet  aboTe  the  level  of  the  lake,  from  their  northern  slope,  pour  away  those 

'^^^raihy  streams.    Then  again,  on  the  south  shore,  it  has  been  remarked  how  very 

^^^r   to  ibe  waters  of  the  Victoria  Nyanza  rise  the  streams  whioh  flow  into  Lake 

]I^a^:igaDyika.    Again,  all  this  considerable  tract  of  country  to  the  south  of  the  lake 

^^  much  below  the  lerel  of  the  Victoria  Nyansa.    Here,  again,  we  seem  to  have  a 

r^^7  naiTOw  rim  of  land  that  is  but  a  little  higher  than  the  level  of  the  Victoria 

fj  ^aiiza,  and  not  very  much  higher  than  the  lower  country  beyond  the  lake's  basin ; 

^^'t  it  is  qtdte  conceiyable  that,  by  some  slight  change  in  the  surface  of  the  land 

^^  the  waters  of  the  Victoria  Nyansa  might  flood  all  Unyamwesi  and  drain 

^^y  through  the  Congo  basin  to  Tanganyika.    Mr.  Fowler,  who  has  studied  the 

^toria  Nyanza  more  perhaps  than  any  other  European,  is  of  opiniou  that  it  is 

^^emarkably  ahallow  lake  compared  with  Tanganyika.    He  went  to  the  middle  of 

^^6  lake^  and  the  deepest  soundings  were  only  240  feet,  which  is  comparatively 

^▼ial  compared  with  Tanganyika.    I  might  say  a  word  of  the  very  important 

^I^Ktmnce  Kisumu  (the  Nandi  plateau),  which  was  not  alluded  to  directly  by  Sir 

^^lands  O'CSallaghan.    If  the  Uganda  Railway  needed  any  justification  as  apart 

^^\im  a  means  of  reaching  Uganda,  it  would  receive  that  justification  in  this  tract 

^f  country,  which  is  the  most  valuable  part  of  the  whole  East  Africa  Protectorate. 

^ere  there  are  abundant  streams  of  water ;  here  you  have  in  many  parts  no  in- 

^labitanta  at  all,  in  any  case  fewer  inhabitants  than  in  the  sparsely  populated 

Oountry  round  Nurobi.    The  land  is  more  elevated,  covered  with  rich  grasses, 

%nd  is  entirely  free  from  the  tsetse  fly,  and  I  think  is  must  obviously  suited  for  the 

aettlement  of  white  people.    No  doubt,  between  the  Kift  valley  and  the  coast 

there  are  many  tracts  which  could  be  colonized  by  Indian s. 

Ifr.  T.  E.  Fuller  (Agent-General  for  Cape  Colony) :  I  did  not  at  all  expect  to 
be  called  upon  this  evening,  and  I  have  certainly  no  information  whatever  to  add 
to  the  very  interesting  address  which  we  have  heard  to-night,  particularly  from 
^Cr.  Buckley.    I  have  been  extremely  interested  in  what  I  have  heard,  and  been 
reminded  of  this  fact :  that  the  problems  we  have  had  discussed  to-night  are  really 
^he  problems  of  all  South  Africa — I  mean  the  irrigation  problem ;  the  great  problem 
bow  to  turn  comparative  desert,  in  which  there  may  be  various  elevations,  various 
fieecriptions  of  climate  and  population,  into  habitable  country ;  and  it  has  been  my 
pleasure  to  talk  to  Mr.  Buckley  about  our  own  problems  in  (.'ape  Colony,  and  now 
In  the  Free  State,  and  in  the  Transvaal,  and  they  are  very  similar  indeed  to  these 
problems  which  we  have  had  described  to-night.     It  may  not  be  known,  perhaps, 
to  all  that  really  there  is  no  certain  cultivation — I  was  going  to  say,  south  of  the 
Zambezi — except  just  on  the  fringe  of  the  coast,  without  irrigation.    In  the 
Transvaal,  it  is  true,  there  are  parts  of  the  country  where  you  may,  to  a  consider- 
able extent,  reckon  on  rainfall ;  but  taking  it  generally,  apart  from  the  fringe  of 
the  coast,  you  need  the  engineer  to  store  your  water,  and  bring  the  various  tribu- 
tary streams  from  the  moimtains.    At  the  foot  of  the  mountains  the  Dutch  build 
their  homesteads,  so  as  to  be  near  the  watershed.  I  have  been  extremely  interested 
in  irrigation.    Let  me  say  there  was  no  one  more  warmly  interested  in  the  whole 
of  South  Africa,  more  profoundly  interested,  than  Mr.  C'ecil  Rhodes.    I  had  the 
pleasure  of  being  a  neighbour,  a  friend,  a  political  and  social  friend,  of  Mr.  Rhodes* 
for  many  years,  and  if  we  got  a  little  dull  over  politics — for  we  frequently  met — we 
used  to  lead  him  to  the  map  of  Africa ;  for  he  knev^  every  part  from  north  to 
south,  and  his  table  was  one  of  the  most  interesting  meeting-places,  people  from 
the  interior  constantly  coming  in  with  their  little  quota  of  information.    There 
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are  other  problems,  political  problems,  but  we  have  all  to  iwrn  that  for  the  real 
advancement  of  the  country,  the  material  and  phydcal  probleroB  are  of  far  greater 
importance. 

Captain  K.  Crawshay:  1  do  cot  know  lliat  I  can  add  anything  to  the  weighty 
paper  now  under  discussion,  unless  it  ha  a  few  words  on  Kilcuyu.  a  district  to  which 
Mr.  Buckley  has  made  passing  allusion.  What  ha  has  said  in  its  praise  I  can  more 
than  endorse,  after  a  three  years'  residence  there  off  and  on.  It  is  indeed  a  beauti- 
Tul  country,  with  a  climate  as  healthy  and  pleasant  as  any  man's  heart  can  dtiiire. 
It  is  primtBval  forest  iiighiands  lying  at  altitudes  varying  between  4500  feet  aiid  thu 
regions  of  perpetual  snow  on  Mount  Kenya — or  Kilinyatha,  to  give  its  native  name 
— 18,(ii>i  feel.  Ab  ht  as  my  experience  goes,  no  malaria  is  present  above  7000 
feel.  There  are  everywhere  plenty  of  clear,  cold  perennial  streams,  also  two  rainy 
seasons,  producing  a  regular  minfall  similar  to  that  of  the  west  of  IreUnd.  There 
is,  therefore,  no  need  of  that  irrigation  wliich  would  bo  necessary  to  develop 
the  Ikamba  plains.  Anything  wilt  grow — except  such  fruits  and  vegetables  as 
thrive  only  in  the  eztreme  boat  of  the  low  enervating  coast.  But  having 
said  this,  the  practical  question  has  to  bo  considered,  "  Where  will  be  the  market 
for  produce  ho  raised?"  IF  this  problem  can  be  satisfactorily  salved,  Kikayti 
offers  a  promising  and  delightfully  novel  field  for  colonization  by  whitec,  with 
three  advantages  at  least  over  South  Africa.  There  is  timber  in  abundance,  giant 
timber,  fit  not  only  for  local  me,  hot  probably  destined  in  the  future,  like  the 
foreBta  uf  WoEtem  Auatrelia,  to  aupply  the  wants  of  other  countries  across  tile 
seas.  There  is  everywhere  ample  water.  There  Ie  a  good  supply  of  native  labour 
in  tlie  Akikuyu — fine,  strong,  healthy  men,  whom  I  have  always  found  willing  to 
work  provided  they  are  considerately  treaied  and  not  too  heavily  tasked  at  the 


Colonel  CitiTBcn;  Mr.  Uuckley's  paper  is  of  immense  practical  imjtortance. 
We  discover  countries,  we  explore  them,  we  make  our  tnap^i,  we  ^ive  a  lecture,  and 
we  tell  the  world  what  we  have  found ;  but  Mr.  Buckley  comes  here  this  evening 
and  tells  us  what  we  can  do  with  what  we  have  found,  and  how  it  may  be  adapted 
to  the  wants  of  civiilEatiou.  But  there  is  one  thing,  I  think,  that  has  not  quite 
been  told  us,  and  that  is,  how  are  we  going  (o  get  the  white  man  to  work  alongside 
the  negro?  That  is  the  great  problem  which  the  world  has  been  trying  to  solve 
for  very  many  centuries  unsuccessfully.  Whether  it  can  be  done  Jn  East  Africa 
or  not  may  depend  ujion  the  genius  which  is  brought  to  bear  upon  the  adminis- 
tration of  the  Protectorate.  We  are  told  here  by  Sir  Francis  O'Calla^han  that  the 
negro  "  will  not  work."  Well,  in  that  respect  he  is  a  great  deal  like  the  white 
man — he  won't  work  unless  hy  is  obliged  to.  \\'ith  leference  to  the  Victoria 
Nyanzn,  we  have  beard  much  of  value.  If  the  evaporstion  is  as  ^reat  as  Mr. 
Buckley  indicates,  but  with  reservations,  it  is  a  matter  to  be  taken  ijito  con- 
fideration ;  but  if,  on  the  contrary,  as  Sir  Harry  Johnston  snys,  the  water  may 
possibly  be  drawn  off  towards  Tanganyika,  or  may  water  the  country  to  the 
east  of  Tanganyika,  then  the  ideas  which  have  been  expounded  regarding  this 
evaporation  have  to  be  somewhat  changed.  In  fact,  lisre  is  a  problem  of 
interest,  not  only  (u  Africa,  but  to  any  country  contaicing  large  lakes  where  the 
evaporation  is  so  great  as  it  is  in  the  equatorial  regions.  The  railway  work 
we  have  heard  described  is  not  only  a  credit  to  engineering  sdence,  but  a  proof  that 
English  energy  leads  civilisation  by  the  baud.  Mr.  Buckley  touches  upon  the 
great  problem  of  irrigation.  The  turning  of  many  rivulets  upon  a  thirsty  soil  has 
made  powerful  nations ;  the  irrigated  ve;ja>  of  Spain  were  the  true  sources  of  the 
giory  of  its  Moorish  kingdom  for  750  years ;  the  vast  belt  of  arid  country 
extending  from  the    eiitilerti   Medltcrraneati   sea  across   Anatolia,    Syria,  ancieni 
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JPenrn^  sod  Into  nortlKCMtoni  Indit,  htm  witaeiMd  the  riaa  and  dooay  of  maiij  aa 
«mpire»  tlio  gnadmir  of  wliioh  htm  been  due  to  the  littie  threads  of  water  whieh 
^ULwm  trioUed  orer  its  lands  goided  hj  the  hands  of  the  husbandman.  The  homan 
appears  to  sedc  such  arid  distriots  by  preference,  and  this  has  been  so  from  the 
rliest  times,  as  is  attested  by  the  rained  cities  of  Central  Asia.  The  Pemyisn 
xieglected  the  fertile  lands  of  the  Amazon  yalley  slope  for  the  arid  lofty  plateaux 
of  the  Andes.  Similarly,  the  Meidcans  shunned  the  tropical  districts  for  the  dry 
-ttaUalands^  which,  by  irrigation,  they  made  the  basis  of  a  state  which  reached  the 
"Wghrst  statos  of  barbarism  found  in  any  country  of  the  New  World  by  the  Spanish 
cxmqueron.  To-day  the  United  States  has  adopted  a  plan  for  irrigating  its  arid 
lands  on  a  Tast  scale,  and  is  applying  a  fund  of  sereral  millions  of  dollars  yearly  to 
*tte  work  with  immense  beneficial  results.  In  California,  from  10  to  20  acres  of 
xnignted  land  are  now  considered  as  the  equivalent  of  160  not  thus  treated. 

Would  it  not  be  wise  to  give  the  native  population  of  East  Africa  a  few  object- 
lesaons  in  irrigation  ?  Perhaps  the  judicious  application  of  £100,000  would  do 
-tills  with  great  resultant  benefit  to  the  railway  and  to  all  concerned.  I  think  it 
<nily  remains  for  me  to  thank  Mr.  Buckley  for  his  extremely  interesting  paper, 
'knowing  that  in  ddng  so  I  only  express  your  wishes. 
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By  Dr.  WILIilAM  Q.  SMITH,  Yorkshire  College,  Leeds,  and  C.  E.  MOSS,  B.So. 

INTKODUCTION. 

The  two  maps  *  and  aocompanying  text,  here  submitted,  are  the  resnlts 
of  a  survey  of  the  vegetation  in  the  West  Riding  of  Yorkshire,  oon- 
dncted  on  principles  which  have  not  previously  been  employed  in 
England.  The  work  waa  begun  in  1898,  in  order  to  test  in  Yorkshire 
the  method  of  botanical  survey  which  the  late  Bobert  Smith  was  at 
that  time  developing  in  Scotland.  On  the  completion  in  1 900  of  the  first 
maps  of  the  Scottish  l^otanical  Survey — Edinburgh  and  North  Perth- 
shire (1900)  t — it  became  evident  that  the  method  gave  good  results; 
and  the  survey  of  the  West  Riding  was  then  systematically  undertaken 
as  opportunity  offered.  The  first  results  of  the  experiment,  maps 
covering  over  1700  square  miles  and  a  summary  of  observations,  are 
now  submitted.  It  is  considered  most  convenient  to  publish  these  in 
two  parts,  the  first  including  the  south-westorn  district  of  the  West 
Riding,  the  second  including  the  north-east  part  of  the  Riding.  In 
the  first  part  Mr.  Moss's  work  is  incorporated,  Mr.  Rankin's  in  the 

♦  The  second  paper  and  map  will  probably  be  published  in  June. 

t  The  numbers  in  brackets  after  an  author's  name  indicate  the  year  in  which  a 
book  or  paper  was  publislied.  The  titles  of  the  works  referred  to  will  be  found  in  the 
List  of  Beferonces  at  the  end  of  this  paptT.  The  authors*  names  ar(;  arranged  alpha- 
betically, and  the  papers  of  each  nutlior  in  chronological  order,  with  the  year-number 
in  brackets.  In  the  case  of  a  i»eriodical.  the  number  in  braekctrt  is  the  year  of  publica- 
tion of  the  pa]x;r  referred  to. 


376      OKOGRAPHICAL  DISTRIBUTION  OF  VEGETATION  IN  TORKSHIEE. 

seocmd  part,  although  their  observations  have  by  no  means  been  strictly 
confined  to  these  areas.  The  survey  has  been  carried  beyond  the  limits 
of  the  present  maps,  and  practically  all  the  West  Biding,  with  parts 
of  the  North  Biding,  are  completed.  It  is,  however,  advisable  to  keep 
the  maps  uniform  in  size,  and  to  issue  them  as  a  series,  so  that  the 
work  done  beyond  the  present  limits  will  appear  later. 

The  principles  of  the  method  have  already  been  explained  else- 
where, but  a  brief  summary  will  probably  be  nsefuL  The  yege- 
tation  of  any  area  may  be  considered  from  two  aspects,  distinct 
yet  closely  related.  One  may  set  out  to  find  an  answer  to  the 
question,  "What  species  occur  here?"  or  to  solve  "How  are  the 
species  arranged  with  regard  to  one  another,  and  with  regard  to 
soil  and  climate?"  The  result  in  the  former  case  would  be  a  flora; 
in  the  latter  it  would  be  a  connected  account  of  the  vegetation.  The 
floristic  method  has  as  its  first  object  the  recording  of  all  the  species 
found  in  an  area;  these,  arranged  under  genera  and  natural  orders, 
with  notes  on  habitat  and  frequency  or  rarity,  would  constitute  the 
flora  of  the  district.  The  present  and  past  distribution  of  the  species 
or  genera  over  the  Earth,  and  the  history  and  migration  of  the  raoe, 
are  wider  questions  of  fioristic  interest.  The  botanical  characters 
of  most  importance  here  are  those  of  the  race,  especially  the  floral 
organs.  The  production  of  floristic  maps  in  Britain  was  begun  by 
H.  C.  Watson  (1 843) ;  these  showed  the  areas  of  distribution  of  species 
or  genera. 

The  study  of  vegetation,  on  the  other  hand,  recognizes  that  there  is 
a  close  connection  between  the  plants  of  a  country  or  other  area,  and  the 
prevailing  conditions  of  soil  and  climate.  Thus  the  vegetation  of  a 
dry  district  is  distinct  from  that  of  a  rainy  one ;  or,  in  a  narrower 
sense,  the  vegetation  of  an  upland  pasture  is  dififerent  from  that  of  a 
lowland  marsh.  In  the  floristic  sense,  the  plants  growing  together 
under  uniform  conditions  of  soil  and  climate  may  have  no  kinship  ;  yet 
the  fact  that  they  grow  together  indicates  an  oncological  relationship. 
From  this  aspect,  "  the  essential  characters  of  the  species  are  those 
indicating  adaptation  to  the  environment,  and  are  to  be  found  mainly 
in  the  vegetative  organs"  (Smith,  K.,  1899).  After  some  experience  in 
examining  vegetation,  the  recognition  of  biological  communities  or 
societies  is  acquired.  However  large  or  small  the  number  of  species 
included  in  such  a  plant-society  may  be,  it  is  possible  to  arrange  them 
under  three  subdivisions.  (1)  Dominant  social  forms :  one  or  more 
species,  whose  presence  is  in  the  first  place  determined  by  conditions  of 
climate,  soil,  and  environment  suited  to  their  requirements;  while 
their  dominance  is  the  result  of  gregarious  or  social  habit.  Thus  heather 
and  grasses  are  dominant  social  forms,  while  trees,  also  social,  obtain 
an  additional  advantage  from  size  and  age.  (2)  Secondary  or  subordi- 
nate social  forms  struggling  for  dominance.    (3)  Dependent  apeoies 
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proteoted  by  the  dominant  formB,  or  living  in  the  humus  beneath  them. 
The  soope  of  siidh  a  plant-aooiety  may  be  wide  or  narrow,  according  to 
the  selection  of  dominant  forms.  For  example,  heather,  grasses,  oak, 
and  pine  are  fonr  dominant  social  forms  characteristio  of  groups  which 
are  wide  and  inclnrive.  These  may  be  designated  types  of  yegetation. 
Within  a  heather  moor  smaller  communities  exist  where  CallwM,  Erica 
TetraliXf  or  Juncus  are  characteristic  of  more  or  less  limited  spheres 
dependent  upon  local  conditions  of  soil  and  water-supply.  These  are 
narrower  in  their  scope,  and  may  be  called  plant-associations.  In 
describing  any  region  the  selection  of  associations  or  types  depends 
largely  on  how  detailed  a  survey  is  attempted. 

The  plan  followed  in  the  present  survey  is  largely  founded  on  the 
work  of  Prof.  Flahault,  of  Montpellier,  who  is  carrying  out  a  survey 
of  the  vegetation  of  France  based  on  the  distribution  of  certain  trees 
(1897).  A  number  of  trees  are  social,  and  tend  to  form  forests  where 
one  or  two  species  prevail  and  more  or  less  completely  exclude  all 
others.  From  a  geographical  point  of  view,  forests  of  a  particular  tree 
indicate  certain  climatic  and  soil  conditions ;  from  a  botanical  point  of 
view,  the  presence  of  particular  associations  of  subordinate  species ;  and 
from  an  economic  point  of  view,  regions  suitably  situated  for  the  growth 
of  certain  cultivated  species  and  for  certain  industries.  The  botanical 
survey  of  Scotland  was  a  direct  outcome  of  Flahault's  work;  for 
R.  Smith,  while  a  student  at  Montpellier,  accompanied  him  on  ex- 
cursions. Flahault's  method  of  representing  the  vegetation  by  record- 
ing the  distribution  of  selected  forest  trees  on  a  map  was  at  first 
proposed  in  Scotland ;  but  R.  Smith  decided  that  this  would  give  an 
inadequate,  if  not  erroneous,  impression  of  the  plant-covering  of  the 
country.  The  almost  total  absence  of  primitive  forest  in  Britain  and 
the  great  proportion  of  cultivated  land  have  so  changed  the  original 
and  natural  vegetation  of  the  country,  that  a  map  according  to  FJahault 
must  be  to  a 'great  extent  hypothetical.  R.  Smith  then  decided  that  a 
statistical  map  of  the  vegetation  was  first  necessary  as  a  basis  in  pre- 
paring either  forest  maps  or  maps  showing  the  plant  associations.  A 
scheme  of  types  of  vegetation  was  drawn  up ;  and  the  results  already 
published  (1900),  as  well  as  unpublished,  show  that  the  method  will  do 
much  to  assist  towards  a  clearer  conception  of  the  vegetation  of  Britain. 
The  same  principles  have  been  applied  in  Yorkshire. 

Detailed  maps  of  vegetation  representing  natural  subdivisions  of 
North  America  are  constructed  by  the  stafi*  of  the  U.S.A.  Department 
of  Agriculture  (1898).  In  the  series  of  monographs  edited  by  Engler 
and  Drude  (1897),  vegetation  maps  are  also  issued,  but  the  scale 
used  is  much  smaller  than  in  our  case.  Maps  of  isolated  forest  areas, 
with  the  dominant  trees  indicated  by  colouring,  have  also  been  prepared 
for  many  parts  of  France,  Germany,  and  Russia,  bat  none  of  them 
attempt  a  continuous  area. 
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The  general  programme  of  a  vegetation  survey  was  discussed  by 
U.  Smith  (1900).  The  ohief  points  to  be  coDsiderul  may  besummariEed 
as  fullowB  : — 

(")  The  chief  zones  or  regions,  characterized  by  Jefinite  plant 
aasooiatioDB,  into  which  the  district  may  be  most  conveniently  divided. 

th)  The  particular  conditions  of  Boil  and  atmosphere  which  die- 
tinguish  each  zone  or  region. 

(r-)  The  adaptations  of  the  plant-species  to  their  environment. 

(d)  The  relations  existing  between  the  apt'ciee — that  is,  which 
epeoies  are  dominant,  which  subdominanl,  and  whioii  dependent  upon 
tlie  dominant  species  for  shelter  or  for  food. 

(c)  The  influence  of  animals  and  of  man  upon  the  ansociations. 

(/)  The  general  conditions  of  climate  and  of  vegetation  in  the 
district  compared  with  those  in  other  districts. 

The  method  of  survey  is  to  traverse  the  selected  area  till  its  promi- 
nent associations  are  recogniKed.  The  extent  of  country  observed  in 
a  single  excursion  is  variable,  and  depends  on  whether  the  vegetation 
is  uniform  and  easily  accessible,  or  the  contrary.  It  may  be  neoee- 
sary  to  traverse  a  difficult  area  at  distances  of  a  few  hundred  yards; 
but  the  routes  may  be  farther  apart  where  the  vegetation  seen  from 
a  distance  is  found  to  be  uniform.  Opportunities  of  checking  previous 
observations  occur  when  a  place  already  visited  is  seen  from  another 
vantage,  or  when  two  routes  cross,  as  thoy  frequently  do.  In  preparing 
the  maps,  the  limits  of  prominent  associations  are  ascertained  and 
recorded  on  the  field-map  on  the  spot.  The  maps  used  for  outdoor  work 
are  generally  the  "  I-inch"  sheets  of  tho  Ordnance  Survey,  aUhongb 
in  some  oases  the  "  e-iuch-to-mile"  sheets  are  preferable.  The  pub- 
lished maps  are  on  the  scale  of  1-inch  to  2  miles;  a  convenient 
size  for  publication  with  a  small  number  of  typos  of  vegetation.  The 
number  of  types  on  the  published  maps  does  not,  however,  repre- 
sent all  those  recognized  in  field-work,  but  they  aro  taken  as  sufficient 
to  effect  a  primary  analysis  of  the  vegetation,  A  lees  apparent  but 
more  important  work  is  to  collect  information  regarding  associations. 
When  an  association  is  recognized,  the  plants  found  there  are  recorded 
in  a  field  notebook,  with  the  order  of  their  occurrence  as  dominant, 
secondary,  or  dependent  species,  also  their  state  of  llowering.  Other 
observations  are  made  regarding  subjacent  rocks  or  deiwsits,  oonditiooB 
of  drainage,  altitude,  exposure,  and  environment  generally.  The 
records  thus  obtained  are  important  not  only  as  information  about 
the  vegetation  and  its  local  conditions,  but  also  as  standards  for  ooU' 
parison.  One  type  of  vegetation  has  to  be  compared  with  another  quite 
distinct  in  character  ;  or  it  frequently  happens  that  an  association  as 
developed  in  one  place  has  to  be  compared  with  another  somewhat 
similar,  but  in  a  different  locality.  It  is  only  by  careful  notes  that  one 
OTercomes  the  difficulty  of  carrying  ou  the  siirvey  during  a  series  of 
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lonraions  extending  through  two  or  three  years.  The  field-notes  are 
BO  invalnable  when  one  observer  wishes  to  compare  results  with 
lother. 

The  maps  are  prepared  entirely  from  our  own  observations ;  but  in 
le  preparation  of  the  paper  the  existing  literature  on  the  vegetation 
:  the  West  Biding  has  not  been  ignored.  The  '  Flora  of  West  York- 
lire'  (P.  A.  Lees,  1888)  and  'North  Yorkshire'  (J.  G.  Baker,  1885) 
re  indispensable  in  considering  the  plant  geography  of  the  county.  In 
Dth  these  works,  Thurmann's  (1849)  attempt  to  classify  vegetation 
:xx>rding  to  the  mechanical  constitution  of  the  underlying  rock  has 
een  adapted  to  Yorkshire;  and  lists  of  characteristic  species  given. 
West  Yorkshire'  (Davis  and  Lees,  1H80)  has  also  been  referred  to, 
ipecially  for  the  lists  of  plants  of  definite  localities,  which  have  been 
sefdl  guides,  although  not  arranged  according  to  the  principles  followed 
1  this  survey.  In  matters  relating  to  the  geology  of  the  area  we  are 
idebted  to  Mr.  P.  F.  Kendall,  of  Yorkshire  College,  in  a  degree  which 
I  beyond  formal  acknowledgment.  The  introduction  to  Mr.  Crump's 
Flora  of  Halif&x '  (1901)  has  proved  of  great  service,  because  it  follows 
he  lines  of  our  work.  Other  sources  of  information  are  Mr.  Bothery's 
Flora  of  Skipton,'  and  the  publications  of  the  Yorkshire  Naturalists' 
Jnion*  We  have  also  to  acknowledge  assistance  from  Mr.  T.  W. 
rVoodhead,  of  Huddersfield,  on  the  flora  of  that  area ;  Mr.  B.  i\  Gaut 
or  assistance  in  the  survey  of  parts,  and  for  lists;  and  many  othern 
vho  have  taken  the  trouble  to  ascertain  details  necessary  to  the  survey. 
Ne  have  specially  to  acknowledge  our  great  indebtedness  to  Mr.  J.  6. 
Bartholomew,  not  only  for  the  reproduction  of  the  maps,  but  for  much 
issistance  in  othev  ways. 


PABT  L:   LEEDS   AND  HALIFAX  DISTBICT.* 

If  the  area  represented  in  the  present  map  be  traversed  from  east  to 
Birest  on  one  of  the  railroads,  the  impression  is  first  received  of  a  thickly 
copulated  manufacturing  area,  with  numerous  collieries.  In  the  western 
aalf,  towns  are  less  numerous ;  and  valleys  with  grassy  slopes,  dotted 
Bfith  villages  and  homesteads,  are  presented.  The  woods  are  limited 
to  the  stream-sides,  while  moorland  edges  form  a  fringe  along  the  sky- 
ine.  With  the  aid  of  a  good  map,  such  as  those  of  the  Ordnance 
Survey  or  Messrs.  Bartholomew's  latest  maps  of  the  county,  the  towns 
seen  in  their  true  proportions  are  found  to  occupy  less  of  the  area  than 
:he  earlier  impressions  led  one  to  expect;  and  some  idea  of  the 
numerous  woods  and  extensive  moors  is  obtained.  In  the  preparation 
>f  this  vegetation  map,  the  areas  represented  as  wood,  uncultivated 
land,  and  cultivated  land  respectively  on  the  ordnance  maps,  form  a 


♦  Map,  p.  484. 
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l.tasis  for  the  work;   the  limits  of  these  are  taken  as  correct   uolesB 
observations  on  the  spot  show  otherwise. 

The  vegetation  of  the  area  presents  three  subdivisions — 

1 .  The  Moorland. 

2.  The  Woodland. 

3.  The  Farmland. 

1.  The  M«x>bland. 

The  political  l*rjundary  between  Yorkshire  and  Lancashire  Uafmas 
the  moorland  thronghont  almost  all  this  map ;   it  therefore  oflfon  a 
convenient  western  limit.     In  order,  however,  to  represent  fbllj  the 
characters  of  the  vegetation,  this  limit  has  been  taken  far  enonf^  into 
Lancashire  to  show  the  falling  slopes  on  that  side  of  the  Pennines. 
The  highest  altitudes  of  the  moors  are  1700  feet  (515  metres)*  on 
Bonis  worth  hill  in  the  north-west,  and  1909  feet  (579  metres)  on  Bhck 
hill  (Holme  Moss)  in  the  south.     Thence  the  moors  are  almost  oootimi- 
ous  down  to  1250  feet  (380  metres),  and  in  places  descend  to  900  ftet 
(273  metres).     The  western  part  of  the  map  is  an  extensive  MillsfrP*^ 
Grit  plateau,  dissected  bv  numerous  streams,  which  have  cut  their  wi^ 
through  the  surface  rock,  and  formed  deep  narrow  valleys,  or  *'  clongfas,** 
in  the  shales  below.    In  a  few  cases,  the  shales  of  the  Pendleside  or 
Toredale  series  are  reached  at  the  bottom  of  these  valleys.     In  the 
the  Carboniferous  Coal  Measures  overtop  the  gritstODC  rocks, 
clay  is  found  on  the  moors  west  and  north  of  Bradford,  but  is  abvat 
from  the  Calder-vale  moors  and  southwards.    The  geology  of  the  diicks 
is  therefore  very  simple ;  and  for  oecological  purposes,  the  area  may  be 
regarded  as  composed  of  hard  rock  and  shale,  both  sandstone.    The 
vegetation  of  the  moorland  is  shown  on  the  map  under  three  primarj 
divisions,  each  of  which  is  easily  recognized  by  its  predominatiiig 
colour  when  seen  in  mass :  (1 )  the  cotton-grass  moor,  greyish-green  in 
early  summer,  and  reddish-brown  in  autumn ;  (2)  the  heather,  brown  in 
winter,  and  passing  through  a  summer  green  to  autumn  purple ;  (8)  the 
rough  grass,  green  in  summer  and  yellowish-brown  in  winter.     The 
selection  of  these  types  of  vegetation  is  based,  however,  not  om  msre 
ease  of  recognition,  but  on  broader  principles,  namely,  differenoa  in 
soil,  water-supply,  and  other  conditions  of  environment,  whioh  will  ^q 
dealt  with  more  fully  later. 

Moss  Moor. — The  great  part  of  the  moors  is  dominated  bjthe  ootton* 
grasses  {Erhphorum  vaginatum  and  E.  anguiiifoiium).  The  Hoethior 
(^Calluna)  and  the  grass  heaths  are,  as  a  rule,  confined  to  the  drier  or 
steeper  edges,  or  to  isolated,  outlying  flanks  and  patches.  The  ivwmnflii 
cotton-grass  <  E,  vagtnatum),  with  its  associates,  extends  in  monofeoiioiis 
tufts  for  miles,  and  in  this  latitude  forms  the  backbone  of  **  the  beokboae 


*  The  altitudes  are  thoee  giren  on  the  mape  of  the  Ofdnanos  Sonr^y. 
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of  England ''  ittelf.  The  ootton-grass  flonrighes  best  on  the  almost  flat 
moor  summit,  where  the  iminfdl  is  great,  the  drainage  bad,  and  the  peat 
thick  and  permanently  wet  or  damp  (Fig.  1).*  These  moors  are  locally 
known  as  **  messes ;  '*  and  the  Tegetation  of  the  area  is  extremely  scanty 
in  number  of  species.  A  few  mosses  and  liverworts  lie  on  the  bare  peat, 
a  few  species  of  algsB  and  lichens  are  not  uncommon,  now  and  then 
small  fungi  are  seen,  ferns  are  practically  absent,  and  dubmosses  are 
bat  rarely  met  with.  The  following  are  the  flowering  plants  found  in 
extreme  cases  of  this  Eriophorum  association  : — 

^Eriophorum    vaginatumf    L.       Ufloally  CaUuna  EricUj  DC.    Xot  abundant. 

dominant  Eriea  Tetralix,  L.     Xot  abundant. 

R angugti/olium,B,oih.  Sometimet domi-  Carex  eurta.  Good,    Infrequent 

nant.  Droiera  rotundifolia,  L.    Bare. 

Empeirwn    nifprunif     L.      Occasionally  Nartheeittm  OsBifragumt  Hnds.    Kare. 

dominant.  Lycopodium  spp.    Very  rare. 

£ulm$     QuinuBmorui,    L.       Sometimet  Selaginella     tdaginoidei.     Gray.       Very 

abundant.  rare. 
Vacciniwn    MyrtUlua,    L.      Sometimes 

abundant. 

Such  tracts  are  usually  most  monotonous  in  appearance.  In  autumn 
and  winter,  the  reddish-brown  leaves  of  the  cotton-grass  present  a  dreaiy 
aspect.  Some  life  is  infused  into  the  area  in  early  spring,  when  the 
dull  florets  make  their  appearance.  In  early  summer  the  masses  of 
white  fruits  form  snow-like  patches  visible  from  a  considerable  distance 
(Fig.  2),  The  Eriophorum  association  is  not  extensively  developed  in 
Perthshire  or  Midlothian  (1900),  though  R.  Smith's  unjjublished  maps 
show  it  to  be  of  great  extent  in  the  west  of  Scotland.  It  is  thus  an 
association  typical  of  the  western  region  of  Britain,  and  it  seems  probable 
that  the  association  does  not  reach  its  maximum  development  with  a 
rainfall  of  less  than  40  inches  (100  cms.).  The  recording  stations  of 
the  Halifax  waterworks,  situated  in  the  Eriophorum  area,  indicate  a 
mean  annual  rainfall  of  nearly  45  inches. 

The  Eriophorum  moor  is  an  example  of  the  association  known 
to  German  botanists  as  "  Heidemoor "  or  **  Moosmoor,"  and  may  be 
indicated  by  the  English  term  **  moss  "  or  muss  moor.  The  Sphagnum^ 
or  bog-moss,  is  regarded  as  an  important  element  in  the  formation  of 
the  deep  peat  always  found  on  the  moss  moor ;  yet  in  our  area,  while 
the  peat  is  from  5  to  30  feet  deep.  Sphagnum  beds  are  by  no  means  con- 
Bpicuous.  The  general  impression  received  is  that  the  peat  is  being 
gradually  denuded  or  wasted ;  and  this  agrees  with  the  conditions  found 
in  the  neighbouring  Einderscout  district  of  Derbyshire,  as  described  by 
Sir  E.  Fry  (1892). 

On  the  bleak  ridges  of  the  upper  moors  the  bilberry  (^Vaccinium 


♦  The  photograpba  for  this  paper  were  taken  by  Mr.  W.  B.  Crump,  m.a.  (Halifax)j 
i?ho  has  generously  placed  them  at  our  disposal. 

t  The  nomenclature  of  the  Loudon  Catalogue,  9th  edit.,  is  followed  throughout. 

No.  IV.— April,  1903.]  2  c 
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Myrtillu8)t  a  secondary  eooial  form  of  the  Eriophorum  and  Calluna 
associations,  becomes  a  rival  for  dominance ;  and  in  dry,  rocky,  wind- 
swept places  it  replaces  the  cotton-grass  entirely.  It  has  been  con- 
*i8idered  advisable  to  record  this  type  of  vegetation  on  the  map,  because 
it  has  a  connection  with  the  Yaccininm  slopes,  recorded  from  2000  feet 
upwards  in  Perthshire.  Although  the  bilberry  is  nowhere  so  dominant 
or  so  extensively  developed  in  the  present  map,  the  occurrence  of  the  Yac- 
cininm summit-ridge  is  characteristic  (Fig.  3).  It  is  not  determined 
by  altitude  alone :  its  essential  feature  is  that  it  forms  the  sky-limit  of 
the  moor,  where  it  is  exposed  to  all  weathers.  It  is  much  drier  than 
the  **  moss  "  below,  more  rocky,  steeper,  better  drained,  and  the  peat  is 
shallower.  The  stations  where  this  Vaocinium  association  occurs  are — 
Holme  moss  (1750  to  1900  feet),  Boulsworth  hill  (1650  to  1700  4Det), 
West  Nab  (1500  to  1640  feet),  and  to  a  smaller  extent  on  other  summits. 
The  rocky  edges  of  the  various  moors  are  also  tenanted  by  much  Vac- 
cinium.     The  following  plants  are  characteristic : — 

V«ieciuium  MyrUllus,  I^.     Dominant  Eriophorum  vcigiiMtumf  li.    Common. 

Empttrum  nigrum^  L.     Often  abundant.  E.  angusti/oliumj  Roth. 

Rvhut  Ohanusmorus,   L.     Occdsionally  DtscJutrnpsia  jtexwrnL,  Trin. 

abundant.  Fe%tuoa  ovina^  L. 

Calluna  Erioa^  DC.     Common.  Nardu%  tirieta,  L. 

Humex  AcetoseUa,  L.        ,.  Lycopodium  spp.    Rare. 
Juncus  squarrosuSy  L.       „ 

The  case  of  Black  hill  (Holme  Moss)  is  exceptional,  because  vegeta- 
tion is  almost  completely  absent  for  fully  half  a  square  mile  at  the 
summit.  The  surface' here  consists  of  blcu^k,  damp  or  slushy,  decaying 
peat,  with  no  emerging  rocks.  Almost  the  only  vegetation  is  afforded 
by  the  creeping  shoots  of  Eriophorum  angustifoliunif  which  bind  together 
to  some  extent  the  loose  peat. 

The  Eriophorum  moor  and  the  Yaccinium  ridge  represent  types  of 
vegetation  where  the  influence  of  man  is  very  slight,  because  both  are 
unsuited  either  for  grazing  or  game*  In  the  former,  wide  ditches  are 
occasionally  constructed  to  encourage  drainage  and  the  consequent 
growth  of  bilberry  and  heather,  plants  better  adapted  to  the  habits  of 
grouse  than  the  Eriophorum.  The  marked  scarcity  of  heather  on  the 
moss  moor  is  not  emphasized  in  any  literature  relating  to  the  vegetation 
of  this  district ;  in  fact,  the  impression  is  conveyed  that  heather  is  the 
dominant  plant.  Whether  the  area  now  occupied  by  Eriophorum  was 
formerly  covered  with  heather  is  a  question  difficult  to  answer;  but 
vegetation  maps  such  as  the  present  will  furnish  in  time  to  come  a 
basis  for  comparison  of  this  and  other  chaoges  of  flora. 

Hkath  or  Heather  Moor. — The  heather  (Calluna)  becomes  domi- 
nant only  on  the  edges  of  the  moss  moor  or  on  detached  patches  (Fig.  4). 
The  heather  area  in  South -West  Yorkshire  is  much  more  limited  than 
that  of  Korthern  Perthshire  or  North-East  Yorkshire.     Peat  is  present 


^H 


Pio.  4.     Crimaworth  Head.    Edge  ol  a  cotton-grua  moor,  with  d^rlc  patahes  J 
lieathpr  ia  the  alopos  and  graases  near  tbe  stream. 
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CDn  the  heatli,  varying  from  3  or  4  feet  in  thicknesfi  to  a  few  inohea ; 
whereas  on  the  Eriophomm  moor  the  peat  is  sometimes  30  feet  thick. 
The  heaths  are  flat,  or  nearly  so;  and  steep  shaly  hillsides  are  not 
heather-clad.  The  heather  grows  thickest  and  tallest  in  those  places 
which  are  naturally  well  drained,  and  which  are  regularly  and  carefully 
fired  by  the  keepers.  The  following  plants  are  representative  of  the 
heather  moor  on  the  present  map : — 

CiiUuna  Erica,  DC.    Dominant.  Luzula  ertetUj  Deiiv. 

Ulex  OaUii,  Planch.  Juhcub  Bquarronu,  \». 

fiitniita  anglica,  L.  Scirpui  csupitoiui^  L. 

PottniiUa  9yleedfiM,  Neck.  Carex  Goodenowii,  J.  Guy. 

Vacoinium  Viti§-Idxa,  L.  O.  fiaoca,  Scbreb. 

V.  MyrtiUu9^  L.  C.  panieea,  L. 

Erica  einerta,  L.  Agrosii%  ruigari*.  With. 

Pprola  mediuj  Sw.  Bare.  Fettuca  oviaa,  1.. 

Trientaliiemropma^Jj.  (one  station).  Nardu$  ttrieta,  L. 

Rumex  Joefotetta,  L.  Lonuiria  Spioant,  Dear. 

Ordiii  lati/olia,  L.    Kare.  La$lrmi  Orfopterit,  Vteni. 

In  wet  places  the  following  also  occur  : — 

Erieti  Tttraliz,  li.  Poiamogeton  polygoni/oliuSf  Pour. 

Ranunculus  Ltnormandiy  F.  Schl.  Otrex  ecAtnoto,  Murr. 

Drotera  roiundifolia,  L.  C.  flava,  L. 

Andromeda  PoUfoiia,  L.    Karc.  Detehampsia  aupiiota,  Beuuv. 

Narthtciutn  0$$ifragum,  Huds.  Molijiia  rar/u,  Sob  rank. 

Juncus  eaiiglomeratuSf  L.  Sphignum  spp. 

The  heather  vegetation,  ab  will  be  been,  includes  a  greater  variety 
of  plants  than  that  of  the  higher  moors,  and  within  itself  presents 
several  well-marked  associations.  Gracbner,  iu  a  recent  paper  (1901), 
recognizes  the  heath  or  heather  moor  ('^Calluna-heide  ")  as  a  typo  of 
vegetation  co-ordinate  with  the  moss  moor ;  but  his  description  of  the 
latter  is  confined  to  its  occurrence  at  low  altitudes  only.  He  also  recog- 
nizes as  types  "  Tetralix-heide  "  and  "  Empotrum-heide,"  both  of  which 
are  found  in  the  present  area.  The  Tetralix  association  forms  a  tran- 
sition between  our  two  types,  occurring  on  the  wet  parts  of  the  heath 
and  on  the  margins  of  the  moss  moor ;  where  well  marked,  it  is  shown 
by  the  letters  "EH"  on  the  Eriophorum  moor  colour.  Graebner 
further  subdivides  his  type  into  **  Fades,*'  most  of  which  have  been 
recognized  in  this  survey,  and  in  a  more  detailed  scheme  of  colour 
could  be  represented. 

GiussY  Moorland. — The  term  "grafes  heath  '*  (HPa)  is  here  used  to 
dbtinguish  this  vegetation  from  that  which  we  call  ''  natural  pasture  " 
(Pa).  The  latter  is  well  developed  on  the  moorland  of  the  Mountain 
Limestone,  and  is  characterized  by  a  large  number  of  plant-associates 
which  do  not  belong  to  the  beather  vegetation.  The  grass  heath,  on  the 
other  hand,  while  dominated  by  grasses,  includes  many  species  already 
given  as  heath  plants.     The  distinction  thus  made  is  recognized  by 

2c2 
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oontinental  botaniBts,  who  use  the  term  *'  Gras-heide,"  while  our  natnra — 
pasture  corresponds  to  their  "  Wiesen."    The  grass  heath  of  the  presen    ' 
area,  like  the  Callnna  heath,  is  always  on  the  edge  of  the  moor  plateau 
Two  types  of  grass  heath  ooonr :  one  is  flat  or  nearly  so,  wet,  somewha'^ 
peaty,  and  dominated  by  Molinia  (Fig.  5) ;  while  the  other  occurs 
steep  slopes,  and  is  dry,  almost  without  peat,  and  dominated  by  Nardi 
Btrictay  Deschampsia  flexuosa,  and  Festuca  avtna.    The  best  example  of  th< 
former  is  Erringden  Moor :  the  latter  is  extensiTely  developed  on  th» 
shaly  slopes  around  Todmordeo.     The  following  is  a  selected  list  from 
the  Molinia  association : — 


Molinia  mriUf  Schrank.    Dominaat. 


VioUi  jHiluUrify  L. 
Montia  fontaruif  L. 
Lotus  uliginoiuSf  Schkuhr. 
Hydrocotyle  vulgarUt  Im 
Galium  WOheringii  (Sm.)- 
Vaocinium  MyrtilluSn  L. 
Schollera  OeeyooccuSf  Roth. 
(xdluna  Erica,  DO. 
KHca  Tetralix,  li. 
Narthecium  Ouifragumt  Huds. 


JuncuM  $quarro»u$f  L. 
J.  oonglomeraiu9t  Ij. 
LuButa  ereeta.  Dost. 
Carex  eehinaia,  Marr. 
C,  flaoc€if  Sohreb. 
O.fiava,  L. 
C  Goodetunoii,  Gay. 
0.  hinervii,  Sm. 
Deichampiia  JUrxuota,  Trin. 
Nardua  gtricta,  L 


ij. 


The  dry  grass  heath  occurs  on  the  steep  hill-slopes;  and  for  this 
reason,  probably,  there  is  no  peat.  It  is  better  suited  for  pasturage 
than  the  wet  grass  heath.    The  following  species  are  represented  : — 


Frstuca  ovinUf  L."i  One  or  both 
Nardus  stricay  L.j    dominant. 
DeacJiampsia  flezuowLy  Trin. 
Aira  prxeox,  L. 
Sieglingia  dtcumht-nty  Bornh. 
Agrostia  vulgaris,  With. 
Viola  lutea,  Huds.    liOcal. 
iitniata  atiglica,  L.     Xot  common. 
Ulex  Galliif  IMancb. 
rotentilla  aylveatriHf  Neok. 
(ialium  iaxatile,  L. 
Vaccininm  Myrtillus,  T.. 


aUluna  ErukJh  DC. 

Erica  cinerea^  L. 

Rumex  AoetoteUat  lu 

Orchis  maeulata^  L. 

Luxula  ereeta,  Desv. 

Carvx  pulioarist  J*.    Not  common. 

Cpiluliftra,  L. 

C.  hinervis,  Sm. 

Pteris  aquilina^  L. 

Lomaria  SpicanU  Deev. 

Lastrma  Oreopteris,  Presl. 


On  the  whole,  the  grass  heaths  of  this  part  of  Yorkshire  are  limited 
in  extent  compared  with  North  Yorkshire  and  Scotland.  They  also 
show  fewer  species,  and  are  deficient  in  plants  indicating  good  soils. 

At  the  upper  limit  of  cultivation  many  farms  are  derelict,  or  rapidly 
becoming  so.  Some  of  the  pastures  here  are  quite  heathy  in  character, 
and  are  said  by  the  farmers  to  be  "  running  back  to  moor."  The 
pastures  furnish  a  connecting  link  between  the  heaths  and  the  area  of 
cultivation.  They  possess  a  rich  and  varied  flora,  many  local  rarities 
being  found  there.  In  addition  to  the  heaths  and  grasses  of  the  heaths, 
the  following  occur  : — 
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Fibia /uiM,  Hodi.    LooaL 
Hypericum  puMirum,  L. 
B.  qwidraium^  Stokei. 
Linum  earihatUoum,  L. 
VUx  GalUi,  Planeh. 
Cytitu$  §eopariu9^  Link. 
Cratmgui  OxyaoafUha^  li. 
Aniennaria  dioica,  R.  Br.    Bare. 
Gnapkdlium  iylvaUewmt  Ia     Bare. 
Taraxacwmpalmtny  DO. 
Wahlenbergia   hsderaeeaj    BeiohK 

Rare. 
Enfthrxa Centawrium,Ven.   Nntoom- 

mon. 
(reniiana  AfMireUa^  L. 
DigitaliB  jmrpureOj  T^. 


Euphratia  offieindlii^  L. 

Tkymm  SerpyUwm,  Fr.    Bare. 

Teucrium  Soorodonia^  li. 

Betula  pubuoefu,  Ehrh.  (dwarfed). 

Quereu$  Bcbur,  L.  (dwarfed). 

Salixauritaf  L. 

Hahenaria  eonop9t^,  Benth. 

H.  hifolia,  B.  Br. 

J7.  viridU,  B.  Br.    Not  common. 

Luzida  ereeta,  DesT. 

CareXj  spp. 

Brtia  tnediOf  T.. 

Opkioglouum  rvlgntum^  ^l. 

Botryehium  Lunaria^  8w. 


The  relations  of  the  foregoing  moorland  associations  may  be  briefly 
summarized  thus : 

Yaecininm  ridt^e. 

Firiophonim  moor.  ^ 


Festuca  grass-heath. 

t 


Calluna  heath.    ^Yaecininm  edge. 

Molinia  grass-heatn.       Derelict  pasture. 


Woodland. 


Farmland. 


This  table  also  furnishes  some  idea  of  the  development  of  the 
various  types  of  moorland.  The  Eriophorum  moor  passes  upwards  into 
the  Yaccinium  ridge  and  downwards  into  the  Yaocinium  edge  and 
Calluna  heath.  It  is  also  noteworthy  that  the  Calluna  heaths  are  all 
within  the  present  altitudinal  range  of  woodland,  and  remains  of  tree- 
trunks  are  occasionally  found  embedded  in  the  peat.  Amongst  workers 
in  North- West  Germany,  it  is  generally  acknowledged  that  much  of 
the  heath  area  has  been  derived  from  former  forest  (Smith,  W.  G., 
1902b).  Whether  the  great  stretches  of  Eriophorum  moor  have  in 
post-glacial  times  been  tree-clad  is  uncertain.  The  grass  heaths  are  all 
of  the  heath  type ;  but  the  Molinia  type  shows  this  relationship  better 
than  the  Festuca  heath.  The  latter,  being  on  steep,  shaly  hillsides,  was 
probably  never  covered  with  peat  at  all.  It  is  possible  that  much  of 
the  grass  heath  was  once  wooded,  and  in  a  forest  map  would  be  shown 
in  the  upper  oak  forest  zone.  The  heath  and  hill-pasture  abut  on  the 
area  of  cultivation ;  and  the  upper  farms  have  been  enclosed  from 
these,  leaving  a  ragged  fringe  of  moorland  which  has  never  been  brought 
under  the  plough,  either  because  too  steep  or  too  rocky.  By  selection, 
certain  portions  might  profitably  be  converted  into  farmland ;  while  it 
appears  certain  that  good  forestry  would  convert  nearly  all  of  these 
places  into  woodland. 
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2,  Thk  Woodland, 
Woods  oocnr  from  the  edge  of  the  moorland  plateau  <1owd  to  eoa- 
level.     Thronghont  the  whole  area  the  oak  la  the  dominant  tree.     In 

FIfthaiilfs  vegetation  survey  of  the  south  of  Franco,  ten  types  of  foreBt 
are  represented.  In  R.  Smith's  Scottish  survey  there  are  five,  namely. 
oak,  birch,  pine,  larch,  and  mixed  lowland  deciduous.  In  the  present 
map,  only  three  of  these  are  considered  worthy  of  special  colours, 
namely,  oak,  mixed  lowland  (with  beech),  and  pine.  The  birch  woo-l 
or  uppermost  tree  zone  of  the  Scottish  highlands  is  represenled  in  the 
West  Riding  by  a  modification  of  the  oak  wood.  Larch  woods,  bo 
charaoteristio  of  the  Scottish  moorlands,  are  here  quite  subordinate,  and 
included  under  pine  woods.  In  the  present  paper  the  oak  woods  alone 
will  be  dealt  with,  the  consideration  of  pine  woods  being  deferred. 
The  beeoh  wood,  so  typical  of  Central  Europe,  is  not  well  represented 
in  South- West  Yorkshire,  except  on  or  near  the  Permian  tract.  Beech 
is  not  uncommon,  bat  its  occurrence  in  parklands,  or  as  small  detached 
plantations,  suggests  artificial  planting ;  and  it  seems  best  to  consider 
it  as  an  introduction  into  the  oak  wood.  The  woods  where  beeoh  and 
other  lowland  deciduous  trees  outnumlier  the  oak,  are  indicated  on  the 
map,  because  the  presence  of  these  trees  tends  to  alter  the  whole 
character  of  the  vegetation  growing  beneath;  and  where  beeoh  is 
present  in  quantity  the  association  approaches  that  of  the  typical  beech 
forest  (Figs,  6  and  7). 

Before  considering  the  botanical  features  of  the  woodland,  the 
topographical  features  of  this  area  are  of  interest.  The  orographioal 
maps  of  the  ordnance  survey,  or  those  recently  issued  hy  Mesais. 
Bartholomew,  show  that  the  western  or  moorland  area  of  the  map  is 
an  almost  continuOTis  plateau,  ranging  from  about  ]2r<0  feet  upwards. 
The  middle  portion  of  the  mup  consists  of  valleys  and  intervening 
uplands,  sloping  from  the  plateau  downwards  to  the  lowlands  or  eutem 
part  of  the  map.  Accompanying  the  general  lowering  of  altitude  from 
west  to  east,  there  is  a  decrease  in  the  annual  rainfall  (see  p.  St'G). 
The  geology  also  changes  with  the  decreasing  altitude;  and  the 
western  Millstone  firit  gives  place  to  the  Coal  Measures  as  surface 
rocks.  This  boundary  is  approximately  indicated  on  our  map  by  tho 
places  Hepworth,  Uudderefield  (west  side),  Stainland,  Elland,  Halifax 
(east  side),  Ogden,  and  Leeming ;  thence  it  turns  eastward,  passing 
near  Shipley,  ('alverley,  Kirkstall,  and  Roundhay  (Leeds),  and  under 
the  Permian  near  Barwick-in-Elmet.  The  Permian  series  occurs  in 
the  extreme  east  of  this  map,  the  boundary  between  it  ftnd  the  Coal 
Measures  passing  southwards  from  Qarforth  to  Pontefraot  and  Hiokleton. 
The  contour  of  the  woods  on  our  map  offers  a  ready  hut  fairly  accurate 
means  of  distinguishing  the  Millstone  Grit  from  the  Coal  Measure  area. 
In  the  former  tho  valleys  are  narrow  with  steep  sides,  and  the  woods 
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appear  as  narrow  Btripa ;  in  the  latter  the  Talleys  are  broad  with  gentle 
slopes,  and  the  woods  in  oonseqnenoe  appear  broader  and  rounded. 

Oak  Woods. — In  the  narrow  western  Talleys  the  woods  nsuaUy 
occnr  on  the  slopes  and  rarely  rise  to  the  open  upland.  As  the  Talleys 
widen  ont  on  the  Goal  Measnres,  the  oak  woods  are  still  mainly  confined 
to  the  valleys,  bnt  emerge  more  from  them.  Three  types  of  oak  wood 
are  recognized — 

1.  Clongh  Thicket  or  Wood. 

2.  Upland  Oak  Wood. 

3.  Lowland  Oak  Wood. 

The  lowland  oak  wood  occurs  below  abont  500  feet  (152  metres). 
The  dry  oak  wood  occnrs  chiefly  above  this  altitude,  and  extends 
upwards  to  800  or  1000  feet,  where  it  merges  into  the  clongh  wood. 

The   Olough. — The  moorland  plateau  of  Millstone  Grit  finishes  in 

a  precipitous  edge ;  and  the  waters  from  the  moor,  gathered  into  narrow 

but  well-marked  streams,  descend  abruptly  over  this  edge,  excavating 

it  backwards  and  downwards  to  form  a  gorge,  with  a  steep  head  and 

steep   rocky  slopes  littered  with  weathering  sandstones  and  shales. 

These  gorges  are  locally  known  as  "doughs."     The  abrupt  change  in 

altitude  and  environment  is  at  once   perceptible  in   the  vegetation, 

which  changes  rapidly  from  that  of  the  moor  edge  to  a  loose  thicket  of 

shrubs  and  low  trees,  in  many  respects  stamped  with  the  characteristics 

of  a  wood.     A  useful  account  of  the  geology  and  natural  history  of 

Norland  Clough  is  given  in  a  series  of  papers  in  the  Halifax  Naturalist 

(1900).     The  typical  clough  is  not  crowded  with  tree  vegetation;  but 

trees  and  shrubs  are  abundant  enough  to  form  a  loose  thicket  or  scrub, 

sometimes  dense  enough  to  be  regarded  as  a  wood  of  the  next  class 

(Fig.  8).     The  following  constitute  the  scrub  of  the  clough  : — 

Rose. 

llilberry. 

Ling. 

Heaths  (two  spp.). 

Ulex  Oallii,  Planoh. 

The  arrangement  of  these  elements  varies  from  place  to  place. 
Here  the  taller  trees  and  shrubs  may  be  thickly  clustered,  there  gorse ; 
in  other  parts  bilberry,  heather,  or  bracken  covers  the  ground.  The 
herbaceous  vegetation  of  the  drier  parts  includes — 

Vida  Eiviniitna,  Reicli.  Hier actum  PiloneWi,  J..  OrchU  maculata,  L. 

Pdygala  terpyllaceayfeShe.    H.  vulgaium,  Frie».  Habenaria  oonopsea^  Bentli. 

Hypericum  pulchrum,  1j.         Jasione  montana,  L.  Luzula  campettris,  DC. 

PoterUtUa  nylvettris.  Neck.       Campanula  rotvndi/olia^  \..     Luzula  erecta,  Desv. 

Vaccinium  MyriUlus,  1  i. 

Callnna  Erica,  T>C. 

Erica  cinerea,  L. 

Fyrola  media^  Sw.     Rare. 

Digitalis  purpurea,  L. 


Oak. 

Blackthorn. 

Biroli. 

Bird-cherry. 

Mountain  AhIi. 

Willows  (three  spp.) 

Holly. 

Honeysuckle. 

Hawthorn. 

Bramble. 

Alchemilla  vulgar  in,  L 

Pimpinella  Saxifrage,  L. 

Galium  taxatUe,  T.. 

Soabioia  Swcisa,  T.. 

Solidago  Virgaurea,  L. 

Gnaphalium  tylvaticum,  Tj.     Teucrium  Scorodonia,  Ti. 

Centaurea  nigra,  T..  Bumex  AcetoMa,  L. 


Carex  piluHfera,  1j. 
Agroftis  vulgaris.  With. 
Siegling^ia  decumhewt,  Bernh. 
Festuca  ocina,  L. 
Pteris  (iquilina,  li. 
Lomaria  Spicant,  Desv. 
Jja^trtoa  Oreopteris^  P^resl, 
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dough  Stoamp. — ^Parts  of  the  olongh  are  wet^  and  support  a  larger 
number  of  moistnre-loving  plants  than  the  upper  moorland : — 


Jtanuneulu$     LenorvMmdi, 

F.  Sohulti. 
B,  FlammuUit  L. 
Violapalu$tri$j  L. 
Lychnii  Floi-cueulif  L. 
SUUaria  vliginota,  Marr. 
Mantia  fontanay  L. 
Bypericum  qwtdratumySiok. 
Lotus  uligino9U8j  Schk. 
Spirsfa  Ulmaria,  L. 
Drotera  rotundifclitiy  L. 
CalUtriehe  UagndltSt  Scop. 
Hydroeotyle  vufgarii,  li. 
(Enanihe  erocatay  L. 
CMLium  Wiiheringii  (Sm.). 
Achillea  Piarmica,  L. 
Seneeio  aquaticut,  Huds. 


OnioM  paUuirii^  Willd. 
Crepit  paludota,  Moenoh. 
Lytimachia  fiemortftfii,  L. 
MyosotU  ctu/pUMOj  F.  Sob. 
Jtf.  paliwfm,  Belh. 
M.  repenty  G.  Don. 
Veroniea  Beocahungaf  Ij. 
Pinguieula  vulgaris^  L. 
ScuteUaria  minoty   Huds. 

Bare. 
OrehU  laiifolia,  L. 
Narthecium    Ottifragumy 

Huds. 
Juncui  eonglameratuiy  lu 
J.  lampocarpuiy  Ehrh. 
J.  oeirft/oIttM,  Ehrh. 


PotamogeUm  pdygonifolius^ 

Pour. 
ScirpuB  teiaeeuiy  L. 
Carex  eehinatoj  Murr. 
C.  Ooodenomiy  J.  Gkiy. 
0.  Imvigatay  Sm. 
CX  fwwdnto,  Huds.    Rare. 
C.  hinervU,  Sm. 
C.  /tiiva,  Gkx)d.    Hare. 
C  ytetw,  L.  (yar.). 
Agwdii  paUtsMs^  Huds. 
J)e$ehamp9ia     cmspitosay 

BeanT. 
Holeui  Idnatuty  li. 
Equitetwn  limoswmy  Sm. 
17.  palurire^  L. 


Mosses,  hepatic89,  and  algas  are  well  represented. 

Upland  Oak  TFo(mZs.— These  extend  from  500  feet  to  1000  feet  (152  to 
300  metres).  They  oconpj  dry  rocky  slopes  on  the  Millstone  Grit  area. 
The  oak  is  usually  dominant;  but  when  the  best  of  these  trees  are 
removed  and  no  others  planted,  the  biroh  becomes  dominant,  either 
alone  or  mixed  with  stnnted  oaks.  There  is  reason  to  believe  that 
before  the  expansion  of  the  caltivated  land  to  its  present  limits,  the 
upland  oak  wood  must  have  formed  a  well-marked  zone  of  primitive 
forest,  following  the  course  of  the  valleys;  but  as  disforesting  has 
gone  on  without  much  attempt  at  replanting,  the  existing  woods  are 
only  the  meagre  remains  of  this.  Where  replanting  has  been  attempted, 
mixed  plantations  may  occur  on  the  site  of  the  previous  oak  woods. 
In  such  cases  the  Scots  and  Austrian  pines,  spruce,  laroh  (oooasionally), 
sycamore,  and  beech  are  found  in  varying  proportions ;  and  all  (except 
perhaps  the  larch)  do  well  if  suitable  precautions  are  taken. 

The  loose  canopy  of  the  oak  wood  favours  a  thiok  undergrowth 
(Fig.  6),  which,  however,  does  not  include  a  large  number  of  speoies. 
This  undergrowth  may  form  a  loose  thicket  of  small  shrubs.  In  less 
shaded  parts  the  bilberry  or  bracken  or  grasses  become  dominant; 
while  the  rocky  edges  and  open  parts  are  not  uncommonly  oovered 
with  heather  and  some  of  its  associates. 

Lowland  Oak  Woods, — This  name  is  given  to  what  might  equally 
well  be  called  damp  oak  woods,  or  mixed  deciduous  woods.  On  the 
Millstone  Grit,  woods  of  this  type  are  confined  to  the  valley  bottoms 
below  an  altitude  of  about  500  feet;  but  throughout  the  wider  vallejs 
and  lower  altitudes  of  the  Coal  Measures  they  are  of  greater  extent. 
The  woods  seen  in  traversing  the  area  by  railway  are  usually  of  this 
kind*    The  oak  is  still  a  dominant  tree,  though  the  sycamore  and 
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wyoh  elm  frequently  share  dominance.  Ash,  beeoh,  and  alder  are  less 
common,  bnt  still  freqnent;  while  horse-chestnnt,  sweet  chestnut, 
poplars,  the  larger  willows,  and  conifers,  are  occasionally  planted. 
The  best  development  of  these  oak  woods  occurs  in  the  Deame  district 
around  Bamsley. 

The  upland  oak  wood  is  usually  dry  and  rocky,  and  deficient  in 
humus :  the  lowland  oak  wood  is  damp,  shaly,  and  richer  in  humus. 
The  shade  cast  by  the  trees  is  much  greater  in  the  latter  than  in  the 
former.  Hence  the  flora  of  the  latter  is  much  richer  in  species,  especially 
of  the  bulbous  and  early  flowering  kinds ;  while  the  flora  of  the  upland 
oak  wood  contains  a  high  proportion  of  late-flowering,  moorland  xero- 
phjtes,  which  are  practically  absent  from  the  lowland  oak  wood.  This 
difference  is  also  observable  in  regard  to  mosses  and  liverworts.  In 
order  to  facilitate  comparison,  the  following  full,  but  not  exhaustive, 
lists  are  placed  side  by  side : —  ' 


Upland  Oak  Wood. 

Treen. 

Qiiereus  Itohur^  Ij. 
BetuJa  piibescenSt  Ebrh. 
Fyrus  Aucuparlat  Ehrh. 
Cratxgus  Oxyacantha^  L. 


Shmhby  Forms. 
Ilex  Aquifolium,  L. 
Corylus  Arellanaj  I.. 
Prunus  spinosa^  T^. 
P.  Padu$,  L. 
Bubus  LindUianuff  Lees. 
R.  radttZa,  Weihe. 
Bosa  caniuay  T^ 
Hedera  Helix,  L. 
Lonicera  Periclymenum^  L. 
Vaecinium  Myrtillus,  L. 
Calluna  Erica,  DC. 
ScUix  auritat  L. 
S.  dtpreaj  Jj, 
S.  repenSf  L.     Rare. 

Herbaceous  or  Ground  Forms. 
Neckeria      daviculcUat 

N.E.Br. 
Lychnis  dioica,  L. 
Hypericum  pulchrum  J  L. 
Lathyrus  montanust  Berob. 
Potenlilla  syJvestriSy  Neck. 
Epilobium  angwtifolium^  L. 
Galium  saxatile,  Ij. 
Solidago  Virgaurea^  Ti. 
Hieraeium  rulgatum,  8t. 


T.owLAND  Oak  Wood. 
Trees. 


Quercus  Bobur,  L. 
Betula  pubesoenSf  Kbrh. 
B.  verrucosa,  Ebrb. 
Fagus  sylviUica,  Ij. 
Acer  PseudoplatanuSy  Jj 
Fraxinus  excelsior,  Ij. 


Hex  Aquifolium^  li. 
Gorylus  AveUana,  Jj. 
Acer  campestre,  L. 
Ulex  europmuSy  L. 
Bubus  idssuSf  L. 
B.  Sprengeliiy  Weibe. 
Bosa  arr^fuiSj  Huds. 


Ulmus  montanay  Stokes. 
PrunuB  Avium,  It. 
P,  Cerasus,  L. 
Craiagus  Oxyacanthay  1^. 
Alnus  gluiinosa.  Medic. 
Salixfragilis,  Ij. 

Shrubby  Forms. 

'  Hedera  Helix,  L. 

I  Lonicera  Periclymenumy  Ij 

I  Sambucus  nigra,  Ij. 

I  Viburnum  Opulus,  it. 

Solanum  Dulcamara,  li 

Salix  Caprea,  Jt. 


Herbaceous  or 

Anemone  nemorosa,  L. 
Banunculus  repens,  Ij. 

B.  Ficaria,  L. 
CkUtha  palusiris,  Ij. 
TroUiuseuropseuSyh.  liOcal. 
Cardamine  pratensis,  L. 

C.  amara,  L. 

G.  flexuosa.  With. 
Viola  Bivinianay  Reioh. 
Lychnis  diotea,  Ij. 


Ground  Forms. 

{  Veronica  Charnxdrys,  L. 
I  V.  montana,  L. 
'  Lathrata  Squamaria,  Ij. 
I  Nepeta  Glechoma,  Benth. 
,  Staehys  Betonioa,  Benth. 
I  8.  sylvatica,  L. 

Galeopsis  Tetrahit,  Ij. 

Lamium  Galechdolon,  Cran , 

Ajuga  reptansy  Ij. 
I  Polygonum  Bistorta,  L. 
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Hmhaeeou9  or  Orotimd  F&rw. 

Joiione  moniana,  L. 
Campanula  rotundi/cUa,  L. 
Pyrda  mediOj  8w.    Bare. 
P.  minor,  L.    Rare. 
DigitalU  purpurea,  L. 
Melampyrum     monianum, 

JohxiBt. 
Teuerium  SeorodoniOj  \j. 
Rumex  Aoetosella,  L. 
Lusula  ereeia,  DesT. 
Carex  pilulffera,  li. 
Agro$ti$  vulgari$^  With. 
Detehampna  flexuota,  Tr. 
BoleuB  mollis,  L. 
Molinia  rana,  Schrank. 
Meliea  uniflora,  Retz. 
Nardtu  iiricta^  L. 
P/m«  o^iiiltna,  li. 
Lomaria  Spieant,  Desv. 
Laatrxa  Oreopterit,  Preal. 
i.  Filix-moBj  Prosl. 
//.  jHjUeacea,  Moore. 
L.  dilatata,  Vres], 


H&rhaeeomi  or  Gromnd  Forms, 


SUUaria   nemorwm,    L. 

Local. 
S.  Hoiodea,  L. 
ilrsnaria  trinervto,  L. 
6^ant*ttm  tylmiiioNm,  Ti. 
O.  Bdbertdanum,  L. 
OmUi^  iiod^oietta,  L. 
Vieia  sylvatieOt  L.    Jx)cal. 
V.  septum,  L. 
Spirma  UlmariOjlj. 
Gewn  urbamunij  li. 
(?.  riooJe,  L. 
Fragaria  vesea,  L. 
PotentUla     Fragariattrum, 

Ehrh. 
Chryeoepilenium     oppositi- 

folium,  L. 
Caltemi/olium^lj.  liOoal. 
Cirema  luietiana,  li. 
Sanieula  europma,  Tj. 
Cbnopod/ttm      denudatum, 

Koch. 
MyrrhU  Odoraia,  Soop. 
CiuBrophyUum  temtUum,  L. 
Angdioa  tylvestrU,  Ij. 
Beradeum  Sphondylium,  \j, 
Caucalis  AnOiri$eu8,  Hud 8. 
Galium  Aparine,  L. 
ii«p0rti/a  odorata,  Ju 
Valeriana     sambucifolia, 

Willd. 
V.  dioica,  L.    Local. 
Tussilago  Farfara,  L. 
Fetasites  offioinalii,  Moench. 
Arctium  minus,  Bernb. 
Cnicus  heierophyU%u^  Willd. 

Rare. 
Laptana  communis,  \*. 
Crepis  paludota,  Moench. 
Lactuca  muralis.  Free. 
Campanula    latifolia,  L. 

Rare. 
Primula  acaulis,  L. 
Lysimaehia  nemorum,  Ti. 
Myosoiie  palu$tri$,  Relh. 
M.  $ylratica,  Hoffm. 


Bumem  viridie,  Slbth. 

B.  Aotioea^  L. 
MereuriaXit  perennisy  L. 
Urtiea  dioioa,  L. 

NeoUia   Nidue-avis,    Rich. 

Rare. 
Epipaetie   laUfolia,    All. 

Local. 
Orchii  masetda,  Ti. 
Nardtiue  Peeudo-varcisnne, 

L. 
Tamue  oommuni$,  Ti. 
Allium  urginum,  L. 
SeiUafeMLU,  Sal. 
6^aj;rM  faseimdaris,    Sal. 

l/ocal. 
Porif  guodrt/oZia,  Ti. 
Jttfunw  effueus,  li. 
Luciila  vemolu,  DC. 
L.  moa^fiia,  DO. 
Carex  remota,  1  i. 

C.  pendvia,  Huda.   liOcal. 
C  eyUfoiioay  Huda.    Local. 
C.  Imvigata^  Sm. 
Anthoxanthum  odoratvm,  L. 
ilfiltiim  effuiumj  L. 
Dettohampeia      ctupitotii, 

BeauT. 
ilff  Zica  iint/Zoro,  Reti. 
Poa  nemorolit,  L.    Rare. 
r.  prateneis,  L. 
Fettuca  tylvaiiM^yiXl.  Raro. 
J^romtM  ^anteiM,  li. 
B.  ramotusj  Huda. 
Brachypodium     graetle, 

Beauv. 
Aihyrium      Filix-fcBmina, 

Roth. 
Jjastrma  FOiX'mae.  Preal. 
L.  spinuloeOf  Preal. 
L.  dilatata,  Preal. 
Phegopterif     Dryopterie, 

Fee.    Rare. 
P.   polypodioidesy    Fee. 

TiOcal. 


3.  The  Farmland,  or  Area  of  Cultivation. 

This,  with  the  woodland,  inclndeB  all  vegetation  up  to  the  limit  of 
cultivation,  and  corresponds  to  H.  C.  Watson's  Agrarian  region.  It  is 
situated  below  1 250  feet  (380  metres),  except  small  isolated  patches  whioli 
occur  up  to  nearly  1500  feet.  On  a  reconstruction  map  like  Flahault's, 
the  greater  part  of  the  farmland  would  be  regarded  us  enclosed  from 
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the  primitiTe  foratt,  uid  included  under  one  of  the  types  of  oak  wood. 
Apart  from  the  woodland,  this  area  presents  two  distinct  sub-types  of 
vegetation — (1)  unoultiTated  lands;  (2)  oultivated  lands. 

(1)  TJhcoltitatid  Laxds. — The  area  of  oultiyation  has  occasional 
patches  of  land  which,  nsTer  cultivated,  have  remained  more  or  less  primi- 
tive in  character.  Some  of  these  are  steep,  rooky,  or  badly  drained 
places  belonging  to  the  moor  edg^,  unsuited  for  ploughing,  and  left 
island-like  in  the  midst  of  cultivation ;  others  are  common  grazing- 
grounds  belonging  to  villages ;  others  are  wood-clearings  never  brought 
under  the  plough.  Places  of  this  kind  deserve  attention  in  a  survey, 
hecause  they  give  some  evidence  of  the  primitive  vegetation  of  the 
district  before  agriculture  displaced  it.  At  the  same  time,  human 
influences  have  affected  them;  they  are  generally  used  as  grazing- 
grounds  and  are  readily  accessible  to  the  plant-collector,  hence  too 
much  weight  cannot  be  laid  on  the  evidence  they  offer.  When  of 
sufficient  size  to  show  on  a  map  of  this  scale,  the  dominant  vegetation 
of  these  areas  is  indicated  by  the  colours  used  for  grass,  or  heather, 
or  mixtures  of  grass  and  heather.  A  special  colour  has  been  used  to 
indicate  lowland  swamps  with  aquatic  vegetation.  In  considering 
the  uncultivated  lands,  we  shall  take  them  in  the  order  of  the  geological 
areas,  from  west  to  east. 

A.  Dry  Heaths  of  the  Milhfone  Grit  Area. — The  uncultivated  parts 
near  the  moorland  may  be  recognized  at  once  as  vestiges  of  the  primi- 
tive moor.  The  vegetation  agrees  closely  with  that  already  given  as 
characteristic  of  grassy  or  heathery  moor-edge.  Away  from  the  moor- 
land, the  heaths  represent  wood  clearings^  or  a  series  of  them  may  bo 
correlated  as  remains  of  a  larger  moor  or  heath  broken  up  by  cultivation. 
An  example  of  the  latter  occurs  in  the  north-west  comer  of  this  map. 
It  extends  between  the  Wharfe  and  the  Aire,  from  Otley  Chevin  south 
to  Yeadon  and  east  to  Shadwell,  near  Leeds ;  it  is  a  plateau  of  800 
feet  altitude,  declining  southwards  and  eastwards  to  500  feet.  This 
area  represents  a  former  moor  or  moors  known  as  Guiseley  and  Yeadon 
Moors,  and  Adel  or  Black  Moor,  a  considerable  tract  of  land  which  is 
now  almost  entirely  under  cultivation,  and  where  wheat  is  grown  up 
to  650  feet.  Guiseley  Moor  now  exists  as  a  strip  of  heather  vegetation 
along  a  road-bank  above  Otley  Chevin,  and  as  the  warrens  and  coverts 
on  the  Chevin  itself.  The  Black  Moor  at  Adel  extends  from  Meanwood 
Beck  eastwards  to  near  Wyke,  Shadwell,  and  Roundhay,  and  on  this 
area  one  may,  within  easy  distance  of  Leeds,  find  several  remnant 
patches  of  heath  vegetation.  The  heath  near  Adel  is  shown  by  earlier 
lists  of  plants  to  have  included  almost  all  the  species  met  with  in 
the  moor-edge  vegetation ;  althongh  at  the  present  day  only  the  common 
and  more  abundant  remain,  including  three  heaths,  bilberry,  gorse, 
and  birch.  These  relics  indicate  the  eastern  end  of  a  chain  of  moors 
of  which  the  links,  Rumbolds  Moor  and  Barden  Moor,  are  still  wild 
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in  obaraoter,  and  lead  np  to  the  Pennine  mass  of  moorland.  East  of 
Adel,  outliers  of  the  Permian  appear,  and  Oalluma  disappears.  The 
most  easterly  ooonrrenoe  of  Calluna  was  fonnd  on  the  south  side  of 
Bramham  Park,  in  the  Permian  area,  but  the  CaUuna  itself  is  on  an 
inlier  of  Millstone  Grit. 

The  heaths  found  at  lower  altitudes  are  generally  drained  by  streams 
whose  banks  support  a  regetation  which  shows  affinities  with  the 
clough  swamp,  the  upper  and  lower  oak  zones,  and  the  lowland  swamp 
vegetation.  The  valley  of  the  Mean  wood  Beck  above  Leeds  may  be 
taken  as  an  example.  The  stream  rises  near  Bramhope  (600  feet)  on 
what  has  been  a  moor,  but  is  now  farmland.  At  Adel  Dam  (400  feet) 
an  artificial  reservoir  has  become  a  swamp  in  which  plants  of  the 
clough  swamp  and  wet  heath  may  be  found  with  species  of  the  low- 
land swamp.  The  stream  from  this  plaoe,  till  it  enters  the  Coal 
Measures  (about  200  feet),  flows  through  a  valley  the  banks  of  which 
present  in  succession  grass  heath  with  gorse  and  bracken  ;  heath  with 
heather,  ericas,  bilberry,  and  other  associates ;  birch  wood ;  alder  and 
willow  thicket ;  or  oak  woods  more  or  less  altered  by  introduced  trees. 
Thus  within  a  short  excursion,  almost  all  the  types  of  the  present  map 
may  be  seen  occupying  limited  areas.  Mr.  Lees  (1880)  gives  a  list  of 
a  hundred  species  in  Meanwood  valley,  and  this  includes  neither 
common  plants  nor  many  agricultural  weeds  which  have  become 
established.  A  zone  of  intermediate  marsh  vegetation  is  thus  presented, 
and  the  following  plants  are  characteristic.  Some  of  them  are  found 
in  the  clough  swamp,  and  almost  all  occur  in  the  lowland  aquatic 
vegetation. 

Intermediate  zone  of  marsh — 

Nasturtium  palustr*^,  DC.  ^utellaria  galericulatay  L. 

Cardamine  amara,  L.  Polygonum  Hydropip*^,  L. 

C.  pratensit,  L.  Polygonum  amphibium,  L. 

Hypericum  quadratum,  Stokes.  Klodea  canadeniiSj  Michx. 

Epilohium  hinutum,  I..  Sparganium  ramoiwm,  Huds. 

E.  obacurum,  Schreb.  Lemna  minor,  L. 

Hydrocotyle  vulgaris,  L.  Alisma  Plantago-fiq^uUieat  1j. 

Apium  nodiflorum,  Reiclib.  Trigloehin  palustre,  L. 

(Enanthe  crocata,  lu  Eleocharis  paluttris^  B.  Br. 

Galium  Witherinyi  (8m.).  Cbrez  remota,  L. 

VaUriana  dioica,  L.  Phalaris  arundinaeea,  Ta 

Scrojihularia  nodosa,  L.  Equisetum  paluitre,  L. 

B.  The  Coal  Meamre  Common. — This  bears  a  strong  resemblance  to 
the  Millstone  Grit  heath  just  described,  and  is  quite  distinct  from  the 
Permian  common.  It  is  as  a  rule  distinguished  by  the  rare  occurrence 
of  the  plants  of  the  Calluna  heath,  which  are  so  frequent  on  the  grit. 
Brierley  Common,  between  Hemsworth  and  Cudworth,  is  the  largest 
area  of  this  kind,  and  other  examples  occur  on  the  watersheds  of  the 
tributaries  of  the  Dearne  and  Calder.     The  following  list  was  taken 
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in  July  on  Netherton  CommoD,  south  of  Wakefield,  and  shows  the 
plants  chanoteristio  of  inch  commons : — 


Xardui  drieUju,  L.    Dominant 
Agro§ti§  vulgari$9  With. 
FtUuea  ovtiNi,  L. 
AtUkoaointktim  odomtum. 
nZex  fttrofMnit,  L. 
Pteri$  aquiUmif  L. 
Hyprrieum  jnUekrum^  L. 
LoluM  romieidatu$t  1*, 
PoUniilia  tj/lwtirU,  Neck. 


»* 


»t 


♦» 


Ituhui  frutiomu  (iiubspp.). 
Bottiy  8pp. 

Cratrgus  OxyanatUfni,  L. 
fiulium  tttxtiiilt,  L. 
Tfuerium  Seorodoniuy  L. 
AJuga  rtptttna^  \u 
UoleuB  moUiMj  Ij. 
Dtichampsia  csupHofta^  Boauv. 


The  hill  known  as  Baildon  oommon  (927  feet),  near  Shipley,  is 
another  example.  It  is  an  ontlier  of  the  lower  Goal  Measures  in  the 
Millstone  Qrit.  Its  general  grassy  aspect  at  once  distinguishes  it  from 
the  dark  heathery  edges  of  Rumbolds  moor,  2  miles  off;  a  closer  exami- 
nation showed  that  it  agrees  with  the  list  just  given. 

C.  2%e  Permian  Common, — The  Permian  area  is  so  much  under 
cultivation  that  few  uncultivated  places  are  left.  Disused  quarries  are 
common,  and  afford  a  refuge  for  a  varied  flora,  generally  with  the 
character  of  a  copse  or  thicket  of  ash  and  hazel.  It  is  advisable 
to  defer  the  description  of  the  limestone  vegetation  till  the  next  map 
of  this  series.  On  the  present  map,  however.  Hook  Moor,  near  Aber- 
ford,  is  the  best  example  of  a  primitive  Permian  grass  moor  met  with 
in  the  survey  of  the  West  Hiding.  The  vegetation  is  so  different  from 
any  of  the  grass  heaths  already  described  that  it  is  noteworthy : — 


Braeliypodium  jnnnatum,  Beauv. 

Dominant. 
Fcsiuca  ortna,  L.    Dominant. 
F,  rubra  f  L.  „ 

Bromut  ereetuSf  Huds.    ,. 
Helianthemum  Cfuimadstui,  Mill. 
Viola  odoratGy  L. 
V.  hirtay  L. 
V.  iUvettrUy  Keich. 
Polygala  vulgarU^  L. 
Euonymtu  europxus,  L. 
Bhamnus  catjMrtiemy  L. 
JR.  Frangtday  L. 
Ulez  europxusy  L. 
Buhoi  idxuiy  L. 
B.  rn8ticanu8,  ^ferc. 


Rubus  csuiuSy  L. 

Bosa  ipiiiosusimaf  L. 

B.  canina,  Ij. 

B.  arcensit,  Huds. 

Bryonia  dioicay  Jacq. 

Sambmcus  nigra,  L.  (>vild  type). 

Atpemla  eynanchicUy  L. 

Carlina  vtUgarii,  L. 

Primula  verity  L. 

Ligustrum  vulgarcy  L.  (wild  type). 

Oentiana  Amarella,  L. 

JCuphrasia  ojfficinality  \.. 

Thymus  Serpyllumy  Fr. 

Plantago  media,  L. 

Tamits  community  L. 

rterts  aqnilinQy  T.. 


The  character  of  this  associatioii  places  it  under  the  vegetation 
which  wo  distinguish  as  Natural  Pasture  (Pa.).  Other  examples  on 
this  map  are  similarly  indicated,  but  the  chief  development  occurs  in 
Part  II.  of  this  survey. 

Aquatic  and  Maeish  Vegetation. — From  the  high  moorland  to  the 
lowland  there  is  an  interesting  change  in  the  hydrophytic  vegetation. 
The  chief  associations  have  been  dealt  with  as  they  were  found  with 
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the  types  of  drier  regetation,  but  it  seems  adrisable  to  draw  them 
together  now.     The  oonrse  of  any  stream  presents,  in  suooession,  the 
flat  or  gently  sloping  gathering  grounds,  the  zone  of  rapid  descent,  and 
the  zone  of  low  gradient  with  slow  currents.    The  extent  of  the  three 
zones  depends  on  the  topography  and  geology  of  the  oountry.      In 
the  present  map,  the  marsh  yegetation  of  the  gathering  grounds  is 
somewhat  varied,  and  is  found  in  (1)  the  wet  Eriophorum  moor,  (2)  the 
wet  parts  of  the  heather  moor,  and  (3)  the  Molinia  or  wet  grass  heath, 
all  of  which  have  already  been  referred  to.     The  dough  swamp  is  to 
be  regarded  as  an  accessory  gathering-ground,  where  the  waters  of  the 
moor  are  augmented  by  other  springs  exposed  in  the  cutting  back  of 
the  clough  head.     The  clough  swamp  indicates  a  double  change  in  the 
stream :  the  chief  zone  of  rapid  descent  begins  here,  and  the  stream 
enters  the  woodland  zone.     Both  changes  have  a  distinct  effect  on  the 
vegetation.     The  presence  of  alders,  willows,  and  other  trees  favours 
the  increase  of  shade-preferring  plants,  but  the  high  altitude,  with  its 
severer  climate,  limits  the  number  of  species.    The  rapid  drainage  of 
this  zone  is  not  favourable  to  the  formation  of  reaches  of  still  water, 
hence  the  reed-swamp  is  not  represented;  but  small  marshes  may 
form,  and  some  moisture-loving  marginal  plants  oocur  (Fig.  9).     The 
intermediate  zone  of  marsh  vegetation  (see  p.  392)  appears  when  the 
streams  approach  the  Coal  Measures,  and  form  swampy  areas  &vourable 
to  the  aquatic  and  marsh  vegetation  of  the  lowlands.     The  presence 
of  numerous  canals  and  reservoirs  also  brings  the  lowland  vegetation 
up  into  this  zone ;  this  has  been  shown  for  the  parish  of  Halifax  by 
Mr.  Crump  (1901),  and  Mr.  Moss  (1900).     The  true  lowland  aquatic 
vegetation  occurs  in  stagnant  or  slow-moving  waters,  either  on  the 
Coal  Measures  or  on  alluvial  deposits  of  the  rivers.     The  more  im- 
portant of  these  are  indicated  on  the  map,  and  include  swampy  marshes 
and  subsidences  due  to  coal-mining.     The  aquatic  vegetation  here  con- 
sidered is  that  of  altitudes  below  300  feet  (90  metres).     The  area  is 
entirely  fresh-water,  but  plants  of  the  maritime  type  begin  to  appear 
immediately  to  the  east  of  the  present  map.     Owing  to  extensive  river 
pollution,  the  aquatic  vegetation  is  inferior  to  that  of  the  area  north 
of  this  (see  Part  II.).     The  following  may  be  found  : — 

I.  Free-floating  plants — 

Utricularia  vulgaris,  L.  Stratiotes  Ahidety  1*.     Rare. 

CcrdtophyJlum  demersum,  T..     liare.  Lemna  minoff  li. 

Hydrocharis  Mortus-ranaSf  Ti.  L.  trUuloai  L. 

II.  Rooted  plants  with  submerged  or  floating  leaves — 

Ranunculus  aquatilis  (jagg.).  Potamogeton  natans,  L. 

Hippuris  vulgaris,  Jj.  P,  crispus^  L. 

Myriopkyllum  alternifolium,  DC.  P.  pectinatus^  L. 

Holtonia  palustritf  L.  Zannichellia  paluitriSf  I^ 
Polygonum  amphibiunii  L. 
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III.  Beed  swamp ;  plants  with  elongated  leaves — 

Lythrum  Saliearia,  L.  SagiUaria  tagiUifolia,  I  i. 

7m  Psetidacorus,  L.  Butomui  umbeUatuB^  L. 

Typha  Uiiifolia^  L.  PhragmUei  eommunit,  Trin. 

Sparganium  nimosum,  Hilda.  Olyceria  aquatica,  Sm. 

8.  simplex,  Huds.  Equi§eium  Ufnotum,  Sm. 

Acorus  CalamuSy  L.  E.  poiiotre,  L. 

Alisma  Plantago-^iquatiea,  L.  E,  moxtmnm,  Lam. 

IV.  Marginal  plants  of  the  marsh  (see  aUo  p.  388) — 

Ranunculus  scderatus,  I..  Bidem  tripartita,  L. 

CaUha  palustriSy  L.  Lytimaehia  vulgaris,  L. 

Nasturtium  amphibium,  R.Br.  Serophularia  aquaiimj  I.. 

Barharea  vulgaris,  R.Br.  Lyoopus  europtsus,  I.. 

Epilohium  hirsutum,  I..  Staehys  palustris,  1.. 

iStum  «ree<iifii.  Huds.  Carex  acuta,  L. 

(Knanthe  PlieUandrium,  Lam.  C.  riparia.  Curt 

The  algsB  have  been  recorded  by  Mr.  W.  West,  of  Bradford  (1902). 

(2)  Cultivated  Land. — The  crops  grown  on  the  farmland  indicate  its 
capacity  in  regard  to  vegetation.  The  Board  of  Agricaltnre  returns 
(1901)  of  the  crops  of  the  whole  West  Biding  (of  which  the  present 
map  includes  nearly  one- third)  are — 

Wheat 

Barley  or  bere 

V^ttvB  •••  •■•  ••• 

&v  jTO  •••  •••  ••« 

Beans  and  peas 


Corn  cropH  


I 


r  Potatoes  

Turnips  and  uwedes  ... 

Green  crops        '  Mangold 

I  ( 'abbtige.  vttches,  etc. 


I  For  buy 
Not  for  hay 


Permanent  pasture,  or  grass 
not  broken  up  in  rotation, 
und  not  including  moim 
tain  and  heath  land. 


( For  hay 

Not  for  huy 


..,   42,092 1 
...   57,483 
...   75,874 
2,136 
. . .    6,997 

icres. 
»« 

V 

»> 

184,582 

»» 

...   27,711 
...   50,647 

7,488 
8,063 

93,909 

»» 

...   50,680 
...   29,692 

»» 

80,372 

»» 

...  260,636 
...  566,507 

827,143 


On  the  eastern  lowlands  and  in  the  wide  valleys  of  the  ( 'oal  Measures, 
the  farm  rotations  include  all  the  crops  given  above.  As  the  altitude 
increases  towards  the  west,  the  cultivation  of  mangold,  wheat,  and  the 
finer  barleys  gradually  ceases,  till  on  the  upland  farms  the  only  crops 
of  the  ploughed  land  are  oats,  turnips,  and  the  hardy  bere  (barley).  At 
present  the  western  part  is  almost  entirely  grass-land,  and  ploughed 
fields  are  only  occasionally  found.  The  farmland  on  the  vegetation 
map  is  subdivided  into  a  lower  or  wheat  zone,  and  an  upper  or  "  no 
wheat "  zone.  Wheat  is  here  taken  as  an  indicator-plant,  because  it  is 
already  recognized  as  suoh  in  existing  vegetation  maps.     Oar  wheat  zone 
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represents  in  Britain  the  warmer  parts  of  Central  Europe.  The  area  of 
the  possible  onltivation  of  wheat  in  Britain  presents  an  interesting 
problem  in  plant  distribntion,  beoanse  we  have  a  gradual  reduction  of 
the  area  from  south  to  north,  and  a  well-marked  limit  in  altitude. 
The  restricted  distribution  does  not  appear  to  depend  on  soils  alone, 
and  one  must  look  more  to  olimatic  factors  as  determining  its  range. 
The  recording  of  the  upper  limit  on  these  maps  furnishes  material  for 
examining  what  the  conditions  really  are.  The  problem,  however,  is 
one  for  special  consideration,  with  the  assistance  of  experienced 
meteorologists.  The  most  important  climatic  condition  required  for 
the  successful  ripening  of  wheat  is  a  hot  summer  relatively  dry,  and 
this  can  only  be  obtaiDcd  where  the  rainfall  is  low.  The  rainfall  and 
the  average  summer  heat  of  a  district  are  therefore  determining  factors. 
Since  wheat  is  generally  sown  in  autumn,  and  the  young  plants  pass 
through  the  winter,  the  climatic  conditioDS  of  that  period  must  also 
have  an  influence.  Dr.  Herbertson,  who  has  kindly  assisted  us  in  this 
matter,  summarizes  the  necessary  conditions  as  a  function  of  (1)  sun- 
shine, (2)  temperature,  (3)  moisture,  (4)  rainfall,  (5)  ground  water- 
supply,  during  the  whole  growth-period.  The  climatology  of  York- 
shire in  its  relation  to  the  distribution  of  various  plants  has  been 
suggestively,  but  in  a  general  way,  discussed  both  by  Mr.  Lees  (1888) 
and  Mr.  Baker  (1886).  Dr.  Buchan  (1862)  gives  66°  Pahr.  (IS**  C.) 
as  the  average  summer  temperature  required  for  the  ripening  of  wheat 
in  Scotland.  In  the  Edinburgh  district,  B.  Smith  (1900)  gives  tables 
showing  the  mean  July  temperature  and  the  rainfall  at  various  stations. 
It  appears  from  these  that  wheat  ceases  to  be  a  regpilar  crop  of  the 
farm  at  an  altitude  where  the  mean  July  temperature  is  below  66^  Fahr. 
and  the  rainfall  exceeds  32  to  33  inches  per  annum.  Summarizing  the 
rainfall  in  the  present  map,  Dr.  H.  B.  Mill  says,  "  It  is  under  30  inches 
(76  cms.)  east  of  a  line  through  Pudsey,  Cleckheaton,  and  Cawthome : 
a  roughly  parallel  line  at  from  6  to  8  miles  westwards  indicates  the 
beginning  of  rainfalls  over  46  inches,  except  in  the  valley  of  the  Aire, 
where  it  is  between  30  and  40  inches."  The  following  table  gives 
data: — 


Altitude. 

Mean  anDiuil 

Zone  of 

rainfall. 
Inches. 

— 

▼egetaiion. 

Feet. 

South  Milford           

70 

26 

k 

Wath-upon-Deame 

1S8 

26 

/ 

Wheftt. 

Bradford        

366 

30 

) 

JieedB(Allerton  Hall) 

418 

28 

HulKax  (Bellevue) 

625 

33 

Near  limit. 

„       (RamBden  Wood)  ... 

815 

37 

\ 

„       COgden)       

990 

43-5 

/ 

,^i.<)orti  ■•*         ...         •■•        ■•• 

1050-1380     , 

47 

\ 

No  wheat. 

M'oodhead  Reservoir 

660 

49 

( 

Kawtenstall,  Clough  Bridgo 

900 

49 
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The  mean  Jnly  temperature  at  Bradford,  at  366  feet  (Y.N.U.  Tram.^ 
1900),  is  given  as  69° -5  Fahr.  (adopted  mean  for  twenty-eight  years). 
Mr.  Cmmp  (1901)  gives  statistios  from  two  stations  at  Halifax;  one  at 
526  feet  gives  the  average  from  June  to  August  as  about  59°  Fahr., 
another  at  625  feet  gives  56°  Fahr.  for  the  same  period.  From  the  maps 
in  the  volume  on  meteorology  of  Bartholomew's  Physical  Atlas  (1899),  it 
is  fairly  safe  to  assume  that  in  the  present  area  up  to  900  feet  (273 
metres)  the  mean  temperature  for  July  is  over  66°  Fahr.  (13°  C).  The 
evidence  for  Yorkshire  therefore  supports  the  Scottish  results — that 
throughout  the  wheat  zone  indicated  on  the  map  the  average  July 
temperature  is  at  least  66°  Fahr.,  and  the  rainfall  is  below  33  inches. 
In  considering  the  woodland,  we  have  already  pointed  out  that  the  oak 
woods  below  about  500  feet  (that  is,  within  the  wheat  zone)  have  a 
type  of  vegetation  richer  in  species  than  the  upper  oak  belt.  The 
patches  of  uncultivated  land  found  within  the  wheat  zone  are  too  few 
to  allow  of  any  definite  conclusions,  yet  they  also  present  a  more  varied 
vegetation  than  the  upland  moors.  .  In  the  farmland  the  upper  and 
lower  zones  are  recognized,  not  only  by  the  crops,  but  also  by  the  weeds 
of  cultivation  and  the  vegetation  of  the  cultivated  grass-land.  The 
aquatic  vegetation  of  the  lowlands  is  also  much  richer  in  species  than 
the  "  no  wheat "  zones. 

The  determination  of  a  precise  line  to  indicate  the  upper  limit  of 
the  wheat  area  is  rendered  difficult  at  the  present  time  by  certain 
economic  conditions.  The  declining  price  of  wheat  for  many  years 
has  led  to  a  marked  shrinkage  in  the  acreage  devoted  to  it,  and  to  an 
increase  in  grass-land.  The  returns  of  the  Board  of  Agriculture  (1891) 
for  the  whole  West  Riding  show  this  : — 


Acres. 

1871     ... 

...      103,910     ... 

...    90  acres  ^   per  1000  acres  of  cultivated 

1881     ... 

...       75,142     ... 

...     63    „ 

land  (not  including  nurse- 

1891    ... 

...        00,0 14      ... 

...     4o     „ 

ries,  woods,  or  unenclosed 

1901     ... 

...       42,092 

4 

moor  or  heath). 

The  reduction  of  wheat  cultivation  is  evident  over  the  whole  area, 
but  is  most  marked  (1)  in  the  vicinity  of  towns  and  manufacturing 
districts,  where  the  conditions  for  growth  are  less  favourable,  and  where 
dairy  farming  of  market  gardening  is  more  profitable;  (2)  on  poor, 
especially  light,  lands,  which  are  unfavourable  to  the  winter  growth  of 
autamn-sown  wheat ;  (3)  towards  the  upper  limits  of  the  wheat  zone. 
The  last-mentioned  area  of  shrinkage  is  the  most  important  for  this 
survey,  because  it  affects  the  determination  of  the  upper  limit  of  wheat. 
Daring  the  progress  of  the  survey,  wheat  has  always  been  recorded  on 
the  field  maps,  either  from  observation  or  from  reliable  information. 
In  some  districts  it  has  been  ascertained  that  wheat  was  grown,  but 
the  crop  was  uncertain,  ripening  only  in  favourable  seasons ;  in  other 
words,  its  upper  limit  was  ascertained.     On  the  map  the  letter  **  W* 

No.  IV.-  April.  1903.]  2  p 


398      GKOORAPHICAL  DISTRIBUTION  OF  VEOnATION  IN  TOBKSHIRE. 

above  500  feet  (152  metreB)  indicates  an  actual  observation  on  that 
spot,  and  the  line  defining  the  lower  zone  of  cultivation  from  the  upper 
is  drawn  from  an  average  of  these  upper,  records.  The  average  height 
of  this  line  is  from  600  to  700  feet,  declining  in  the  narrow  western 
valleys  to  400  feet.  In  the  survey  of  the  Edinburgh  district,  B.  Smith 
fixed  the  wheat  limit  at  500  feet  on  northern  exposures,  rising  to  700 
feet  on  southern. 

A  transition  zone  between  wheat  and  no-wheat  was  considered 
necessary  to  represent  certain  areas  where  wheat  is  now  found  occa- 
sionally over  700  feet,  and  was  formerly  grown  to  a  larger  extent. 
From  the  economic  aspect  of  the  present  day,  these  transition  areas 
cannot  be  considered  as  wheat-producing,  but  from  the  point  of  view 
of  plant-geography  it  is  necessary  to  indicate  on  the  map  that  wheat 
may  be  grown  there.  The  transition  area  occurs  at  an  altitude  of  800 
ta  1000  feet,  near  the  junction  of  the  Millstone  Grit  and  lower  Coal 
Measures.  The  Coal  Measure  vallejs  are  wide,  with  gentle  slopes, 
rising  to  comparatively  low  watersheds ;  these  conditions  are  favourable 
for  the  cultivation  of  wheat,  as  our  records  show,  up  to  the  watershed. 
West  of  the  Holme  valley  the  transition  area  occurs  on  gentle  slopes  on 
the  Millstone  Grit,  e,g,  Honley  Moor.  It  is  noteworthy  that  this  tran- 
sition zone  occuis  on  or  about  the  rainfall  line  of  30  inches.  In  general 
aspect  the  vegetation  of  this  zone  is  poor  in  species,  and  has  more 
affinity  with  that  of  the  no- wheat  and  moor-edge  areas  than  with  the 
true  wheat  zone.  We  therefore  considered  it  advisable  to  represent  it 
as  shown  on  the  map.  In  a  more  detailed  survey,  using  maps  on  a 
larger  scale  and  taking  the  underlying  soils  into  consideration,  the 
vegetation  of  the  cultivated  farm  lands  would  be  better  represented 
by  further  subdivision.  Such  a  survey  would  require  careful  investi- 
gation, and  could  be  undertaken  only  by  those  having  access  to 
returns  of  crops,  such  as  are  furnished  aLnually  to  the  Board  of 
Agriculture. 

The  weeds  of  arable  land  are  chiefly  annuals,  many  of  which  also 
occur  in  gardens  or  other  freshly  turned  land.  The  greatest  variety 
of  weeds  is  found  at  low  altitudes  and  in  the  richer  land  of  the  wheat 
zone ;  with  increasing  altitude  many  of  the  species  cease  to  be  prominent 
weeds  and  become  casuals.  The  practice  of  using  seed  grain  imported 
from  a  new  district  aids  in  spreading  weeds,  hence  lowland  species 
may  be  recorded  occasionally  at  higher  altitudes  than  usual,  but  they 
soon  die  out  unless  suited  to  the  locality.  A  list  of  eighty-four  weeds 
of  arable  land  in  Yorkshire,  when  arranged  according  to  the  altitudes 
given  by  Loes  (1888),  show  about  forty-four  occurring  above  the  wheat 
line;  but  these  altitudes  are  the  range  of  the  species,  not  its  range 
as  a  weed,  which  is  generally  lower.  In  a  list  of  "  One  Hundred  York- 
shire Weeds,"  compiled  by  us  for  the  Agricultural  Department  of  the 
Yorkshire  College,  sixty -three  are  common  weeds  of  arable  land;  and 
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of  these  not  more  than  forty-two  occur  above  the  wheat  line.    The 
following  is  a  short  list  of  characteristic  species  : — 


Chiefly  in  Wheat  Zone. 


Ih  Both  Zones. 


Papaver  Rhracut  L.  Bursa  Buna-pastorUt  Web. 

Baphanu$  Raphanistrum,  L.  Brtusica  Sinapistrumt  Boias. 

Viola  arvenitB,  Mnrr.  Viola  tricolor,  L. 

Lychnis  Oithago,  Scop.  StcUaria  media,  Cyr. 

JSI^tMa  Cynapium,  L.  Spergula  arvemis,  L. 

Scandix  Pecten-  Veneris^  L.  Matricaria  inodora,  lu 

Matricaria  ChamomiUa,  L.  TuuHago  Farfara,  L. 

Chrysanthemum  segetumy  L.  Senecio  vulgarisj  L. 

Sonchiu  arvensis,  L.  Sonchus  asper,  Hoffin. 

CJicnopodium  album,  L.  AtrjpUx  patula,  L. 

Polygonum  ConvotwluB,  L.  Polygonum  aviculare,  L. 

Eupliorhia  exigua,  L.  j  Euphorbia  Peplus,  L. 

Oras8-land. — A  large  proportion  of  the  farm-land  is  now  left  perma- 
nently as  grass,  but  almost  every  field  shows  the  ridges  and  fnrroWs 
left  on  land  which  has  been  ploughed.  In  reclaiming  the  land  from 
moor  or  heath,  it  is  usual  to  enclose  and  plough  it,  and  after  taking  one 
or  more  crops  from  it,  to  sow  down  with  grasses.  Many  of  the  fields 
in  the  upper  zone  have  probably  only  been  once  ploughed,  but  generally 
the  land  has  been  broken  up  oftener.  The  grass-laud  of  the  no-wheat 
zone  of  the  western  uplands  is,  as  a  rule,  poorly  cultivated.  The  mixed 
herbage  yields  one  crop  of  hay  each  summer,  and  is  then  grazed  till 
winter.  In  spring,  the  manure  from  stables  and  yards  is  distributed 
over  the  fields,  and  beyond  this,  little  manuring  takes  place.  On  some 
farms,  lime  is  applied  at  intervals  of  a  few  years,  and  on  this  soil,  con- 
sisting chiefly  of  sands  and  shales,  the  beneficial  result  on  the  herbage 
is  very  marked. 

In  the  eastern  lowland  part  of  the  map,  over  the  Coal  Measures, 
more  land  is  regularly  ploughed,  but  a  considerable  acreage  is  perma- 
nently grass.  Some  of  the  grass-fields  are  used  only  for  grazing :  others 
are  reserved  for  meadow  hay.  The  meadows  yield  one  or  two  crops  of 
hay  annually,  and  are  well  manured  to  encourage  the  larger  grasses. 
Sward-forming  grasses  are  preferred  on  the  pastures.  In  regard  to 
the  numerous  associates  of  the  grasses  which  together  make  up  the 
sward  of  a  pasture  or  meadow,  we  have  compared  their  range  of  dis- 
tribution, and  find  that  a  considerable  proportion  cease  at  about  600 
feet,  others  at  900  feet,  while  the  rest  ascend  to  altitudes  above 
1250  feet. 

The  pastures  and  meadows  overlying  the  Permian  limestone  have 
a  characteristic  vegetation.  In  early  summer  especially,  their  bright 
green  colour  contrasts  strongly  with  the  dull  green  of  pasture  on 
adjoining  formations.  The  constituents  of  the  Permian  vegetation  are 
reserved  for  Part  II.  of  this  survey. 


2d2 
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FROM  QUITO  TO  THE  AMAZON  VIA  THE  BIVER  NAPO. 

By   A.  HAMILTON   RICE,  B.A.,  F.R.Q.S. 

On  August  12,  1901,  after  the  usual  delay  incidental  to  the  departure 
upon  every  journey  in  South  America,  either  for  small  distances  or  great, 
five  miserable  specimens  of  animals,  claimed  to  be  horses  and  mules,  two 
arrieros,  my  negro  servant  and  I  turned  our  backs  upon  Quito,  bound 
for  the  Indian  village  of  Papallacta,  two  days  distant.  Mr.  Soder- 
Strom,  the  English  consul,  who  had  been  my  friend  and  benefactor 
in  every  possible  way  during  my  stay  in  Quito,  accompanied  us  out  of 
the  city  some  4  miles,  bidding  me  Ood-speed,  near  the  crumbling 
church  dedicated  to  the  Virgin  of  Guadeloupe,  which  marks  the  village 
of  Guapulo.  There  is  a  fair  road,  first  through  the  hills  and  then  upon 
the  open,  with  signs  on  all  sides  of  Cotopaxi's  violence,  to  the  fever- 
infested  and  lifeless  village  of  Tumbaco,  where  it  is  said  no  stranger 
can  pass  the  night  without  contracting  severe  fever ;  and  its  hygienic 
conditions  may  be  judged  tby  the  fact  that  its  enterprising  inhabitants 
let  their  dead  remain  unburied  for  days,  never  removing  them  from  the 
huts,  the  natural  decomposition  process  being  aided  by  flocks  of  the 
carrion  crow,  or  galUnazo,  so  called.  Here  some  change  of  beasts  was 
made,  and  the  number  increased  from  five  to  six,  as  the  road  was  reported 
to  be  in  bad  condition — bad  in  Ecuador  would  be  execrable,  if  not 
impassable,  elsewhere. 

The  trail  from  Tumbaco  is  a  sandy  one,  through  a  dreary  country  of 
a  monotonously  undulating  character,  with  a  stream  to  be  crossed  which 
reaches  the  flanks  of  the  animals.  About  sunset,  shortly  after  getting 
into  the  hills,  the  low  rambliug  buildings  of  the  hacienda  Itulcachi 
appeared  in  view,  and  in  a  short  time  we  were  past  the  heavy  gateway, 
and  in  the  spacious  courtyard  the  Indian  retainers  in  a  leisurely  way 
helped  the  arrieros  to  unpack  the  loads,  while  a  tall,  big-limbed  young 
fellow  went  to  summon  the  master  in  charge.  He  soon  appeared,  a 
typical  Ecuadorian,  in  a  large,  high-pointed,  broad-rimmed  hat,  a 
serviceable  poncho,  wide  trousers,  and  big  spurs;  he  accorded  me 
a  hearty  welcome,  extending  both  hands  to  grasp  mine,  and  the  look 
of  cordiality  and  good  feeling  which  overspread  his  lean,  leathery,  and 
bronzed  countenance  more  than  made  up  for  the  words  he  wished  to 
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utter,  for  we  did  not  tinderBtand  eadh  other's  laDgnage.  Evidently 
Itnlcaohi  is  experiendng  more  prosperity  under  the  sway  of  Senor  Don 
Jose  Madrid  than  it  did  at  the  period  when  Orton  described  his  night 
there.  A  splendid  feast  was  prepared  in  my  honour,  to  which  only 
Senor  Madrid  and  myself  sat  down,  eating  with  our  hats  on,  as  is  the 
custom,  and  served  by  several  Indian  women,  one  of  whom  had  her 
baby  strapped  to  her  back,  the  infant  sleeping  peaoefully  meanwhile. 
In  addition  to  the  bottles  of  wine  with  which  the  table  was  loaded, 
bowls  of  delicious  milk  were  brought  in  answer  to  my  query  of 
**leche,"  proving  that  the  milk-producing  qualities  of  the  Itulcachi 
herds  have  increased  in  proportion  with  the  general  prosperity.  One 
also  had  for  the  last  time  the  luxury  of  a  bed,  and  a  wash-basin  and  jug 
to  look  at,  presumably  for  ornament,  as  they  were  covered  with  dust, 
and  served  no  practical  use  for  ablution. 

We  made  a  fairly  early  start  the  next  morning,  with  the  whole 
household  assembled  to  see  us  off,  and  loaded  with  presents  of  wine  and 
food  from  the  hospitable  senor.  The  trail  began  abruptly  upward, 
rough  and  uneven.  Looking  back,  the  hacienda  with  its  innumerable 
cattle  lay  far  below  us.  The  day  at  first  promised  fine,  but  rain,  thick 
driving  mists,  and  a  cold  wind  succeeded  the  sunshine  as  we  ascended 
towards  the  summit.  The  trail  is  in  many  places  obliterated,  and  at 
times  difficult  for  the  ill-conditioned  beasts,  who  plainly  showed  signs 
of  weariness.  The  arrieros  were  indefatigable  in  their  efforts  to  drive 
them  up  the  steep  slopes,  persuading,  threatening  with  the  voice,  and 
lashing  with  stout-thong  whips  until  the  poor  animals*  exposed  sides 
and  hams  were  covered  with  weals  from  the  severe  and  continuous 
flogging.  Some  two  hours  after  noon  the  summit  was  crossed ;  from 
here  to  Papallaota  it  is  a  steady  descent.  I  could  discover  no  signs  of 
a  trail,  simply  a  seemingly  endless  succession  of  bog  and  moras?,  in 
which  the  animals  wallowed  and  floundered,  or  slippery  slopes  down 
which  they  glissaded.  Some  held  their  feet,  others  went  like  grain- 
bags  down  a  shute.  Several  times  it  was  necessary  to  dismount  to  get 
across  the  mud-holes,  the  beasts  emerging  on  the  other  side  miserable 
objects  covered  with  the  filthy  mud,  which  reached  above  their  hind- 
quarters. The  stamina  of  the  mules  was  in  marked  contrast  to  the 
horses,  decidedly  in  favour  of  the  mules.  They  were  stronger  in  bear- 
ing weight,  their  endurance  greater,  their  intelligence  and  willingness 
far  more  exemplified,  nor  did  their  small  hoofs  and  legs  sink  so  deep 
into  the  mire.  Several  times  the  horses  fell  and  wearied  themselves 
further,  in  their  weakened  condition,  by  their  ineffectual  attempts  to 
regain  their  feet. 

Papallaota  was  reached  about  6  p.m.,  a  hamlet  of  some  twenty-five 
or  thirty  huts  situated  in  the  bottom  of  a  deep  bowl-shaped  valley, 
which  accounts  for  the  gloom  which  oppresses  one.  The  yapping  of 
a  dog  was  the  only  sign  of  Ufe  as  we  wound  our  way  past  the  shacks  to 
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the  governor-general's  palace,  a  gnbstantial  ediBoe  of  the  hut  order 
consisting  of  a  stout  frame  of  logs,  with  a  finish  of  mud-plastering  and 
a  thatched  roof.  The  governor,  attired  in  a  pair  of  drawers  reaching 
halfway  down  his  thighs  and  a  ragged  poncho,  received  me  affably, 
making  his  house  over  to  me  for  the  time  being,  with  the  exception  of 
a  small  portion  of  one  end  reserved  for  his  family.  The  furnishing  of 
the  house  further  proclaimed  him  a  man  of  simple  tastes.  Three  stones 
on  the  ground,  between  which  a  fire  was  built,  constituted  the  fire- 
place and  stove ;  one  iron  and  twice  as  many  copper  pots,  several 
trenchers,  bowls,  and  spoons  hewn  from  wood,  with  two  flat  stones  of 
unequal  size  for  grinding  com,  a  primitive  mill  which  was  being 
industriously  worked  by  a  dusky  young  woman,  completed  the  culinary 
articles.  Several  logs  of  varying  circumference,  over  which  "was  thrown 
a  skin,  as  bed,  and  a  round  hollowed  piece  of  board  with  three  legs  of 
unequal  length,  like  an  uneven  milking-stool,  made  up  the  luxuries  of 
furniture. 

The  Papallactans  are  a  very  short  people  :  many  of  the  men  do  not 
stand  5  feet  high,  and  the  women  considerably  less ;  4  feet  would  be 
a  good  height,  and  a  few  inches  under  this  is  common.  The  men 
are  thick-set,  with  enormous  development  of  calf  and  thigh  muscles, 
slender  wrists  and  small  hands,  thick  ankles  and  large  triangular- 
shaped  feet.  The  women  are  slender,  ill-nourished  and  wizened,  though 
some  of  the  younger  females  possessed  good  features  and  comely  coun- 
tenances. Their  dress  consists  in  most  cases  of  a  strip  of  blue  lienza 
cloth  fastened  round  the  loins,  reaching  to  the  knees,  and  necklaces 
made  from  old  Spanish  coins,  with  drilled  holes  and  a  cord  passed 
through.  The  men  in  most  cases,  in  addition  to  the  loin-cloth,  carry  a 
poncho.  The  hair  of  both  sexes  is  straight,  black,  coarse,  and  the  skin 
a  decided  brown.  The  male  skull  is  relatively  and  actually  large, 
prognathism  not  marked.  In  the  normal  human  being  the  femur  is 
the  longest  bone  in  the  body,  but  in  several  of  the  males  whom  I 
measured,  taking  the  great  trochanter  of  the  femur  and  measuring  to 
the  external  condyle,  and  making  allowance  for  the  difference  between 
tuberosity  and  head,  then  measuring  tibia  from  internal  condyle  to 
internal  malleolus,  the  tibia  was  a  trifle  the  longer.* 

On  the  morning  following  my  arrival,  long  before  daylight,  the 
accommodating  governor-general  was  astir,  asking  for  a  few  centavos 
that  he  might  obtain  for  me  some  eggs  and  milk  for  breakfast.  After 
an  early  meal,  a  much-wizened  female  appeared  with  a  gift  of  fruit. 
Small  and  round,  it  resembled  externally  a  miniature  orange ;  inside  it 


*  It  is  remarkable  that  here,  in  the  north-east  corner  of  Ecuador,  a  people  exists 
similarly  proportioned  to  the  Aymara  race  living  on  the  Titicaca  tableland,  of  whom 
David  Forbes,  in  his  *  Aymara  Indians,'  says,  **  Instead  of  the  thigh  being,  as  in  all 
other  kuown  nations,  longer  than  the  leg,  it  would  appear  to  be,  on  the  contrary, 
■lightly  shorter/' 
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was  of  a  soft  pulpy  ooasifltenoy,  with  a  tremendous  number  of  seeds.  The 
native  way  of  eating  appeared  the  most  practioal — ^to  bite  out  a  pieoe  of 
the  skin,  devouring  the  contents  much  in  the  same  way  as  a  small  boy 
sucks  an  orange. 

The  woman  was  followed  by  two  of  the  three  principal  magistrates 
of  the  village,  termed  judges,  one  municipal  and  the  other  a  one-eyed 
individual  styled  '*  the  judicial,"  so  my  host  informed  my  negro  servant 
Tino,  who  performed  the  very  important  office  of  interpreter,  speaking 
both  Spanish  and  English  fluently.  The  judges  gravely  shook  hands 
with  me,  adding  something  in  Quichua.  To  the  governor-general,  who 
understood  Spanish,  but  could  not  read,  Tino,  in  an  impressive  voice 
befitting  the  solemnity  of  the  occasion,  read  the  government  documents 
which  Senor  Moncayo,  Secretary  of  the  Interior,  had  given  me  before 
I  left  Quito.  The  governor  listened  with  rapt  attention,  interrupting 
only  to  put  into  Quichua,  so  that  the  others  might  comprehend  its 
import.  The  men  who  were  to  be  my  porters  began  to  arrive  one  by 
one.  Each  received  five  sucrei  (roughly  about  ten  shillings)  in  small 
silver  pieces,  the  usual  price  as  named  in  the  document  I  brought  for 
performing  the  journey  from  Papallacta  to  Archidona.  Each  portion 
was  gravely  counted  out  and  handed  over  by  the  governor.  Before 
leaving  Guayaquil  I  provided  myself  with  £15,  in  coin  of  ten  and 
five  centavos  value,  which  I  found  very  useful  in  the  interior,  the 
natives  having  a  decided  liking  for  it,  utterly  disdaining  the  paper 
money. 

The  business  transaction  took  up  most  of  the  day,  becoming  a  town 
meeting,  all  the  women  and  children  assembling  to  listen  and  have  a 
word.  First  it  was  declared  by  all  impossible  to  start  for  two  days, 
but  when  the  chicha,  which  had  been  brought  from  Quito,  was  circu- 
lated freely,  and  a  jack-knife  apiece  offered  to  the  men  as  an  extra 
inducement,  they  decided  to  go  on  the  morrow.  Each  man  selected  the 
articles  which  were  to  make  up  his  pack,  the  customary  weight  for  a 
peon  being  three  arrobas,  or  76  lbs. 

Next  morning  the  governor's  house  presented  a  scene  of  bustle, 
women  helping  their  husbands  do  up  their  packs,  or  drawing  them 
aside  for  farewell  messages  and  last  words.  Each  peon  carried  a  strong 
stiff  rod  of  6  feet  length,  packs  fastened  to  their  backs  by  means  of 
portage  straps  made  of  strong  strips  of  bark — one  carried  across  the 
forehead,  a  second  passed  over  the  arms  and  around  the  chest.  Some 
used  a  form  of  wicker  basket  lined  with  big  green  leaves,  designed  to 
keep  the  food  and  other  perishable  articles  dry. 

The  one-eyed  judge,  with  considerable  manner,  escorted  me  to  the 
small  meadow  behind  the  governor  s  house,  where  the  Archidona  trail 
begins ;  the  peons,  following,  gathered  in  a  circle,  drove  their  staffs  into 
the  ground,  at  which  the  women  set  up  a  wail,  the  men  giving  a  weird 
chant-like  answer.     Felipe,  the  leader,  was  an  intelligent  man,  with 
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whom  further  aoqxiaintance  bred  respect  and  admiration.  The  governor 
at  the  last  moment  decided  to  go  as  far  as  Baeza,  the  present  of  a 
flannel  shirt  and  an  old  saddle  influencing  him  much  in  my  favour. 
A  mere  slip  of  a  girl  accompanied  the  men,  bearing  on  her  back  a  load 
of  35  lbs. 

The  trail  strikei^  immediately  into  the  forest,  and  is  a  muddy, 
slippery,  uneven  one  from  the  very  first.  It  leads  in  an  easterly  direc- 
tion along  the  left  bank  of  a  stream,  into  whose  waters  we  were  forced 
from  time  to  time  on  account  of  the  impenetrable  denseness  of  the 
thicket  growth.  In  the  course  of  the  day's  journey,  eight  Indians 
from  Archidona  glided  silently  past,  more  after  the  manner  of  spectres 
than  human  beiugs,  disappearing  in  the  forest  gloom  as  suddenly  as 
they  had  come.  They  were  of  taller  stature,  more  slender  build,  more 
lithe  action  and  graceful  movement  than  the  Papallactans,  destitute  of 
all  covering  except  a  narrow  breech-clout,  their  long  black  hair  falling 
down  upon  their  shoulders,  whereas  the  Papallacta  men  wore  theirs 
cropped  short.  From  time  to  time  the  human  train  halted  for  a  respite, 
fifty  minutes  to  an  hour  being  the  stretch  a  peon  could  go  with 
from  60  to  75  lbs.  upon  his  back  without  stopping  for  rest,  food, 
or  drink,  over  one  of  the  roughest,  hardest  routes  of  the  world,  a 
passage  through  which  man  forces  himself,  combating  at  every  turn 
all  obstacles  that  it  seems  possible  Nature  can  throw  in  the  way  of  his 
advance.  Camp  was  struck  at  four  o'clock,  advantage  being  taken  of 
a  previously  erected  palm-leaf  roofed  shelter,  a  simple  construction 
which  any  Indian  erects  in  a  few  minutes — two  forked  poles  placed 
upright,  with  a  connecting  ridge  pole,  agaiost  which  a  number  of  sticks 
are  leaned ;  over  these  they  dexterously  weave  a  waterproof  roof  of  big 
palm  leaves  as  protection  against  the  almost  inevitable  nightly  shower. 
An  animal  was  brought  in  a  little  smaller  than  a  badger.  Felipe  called 
it  a  wild  guinea-pig.  Everything  was  devoured  (hestia  fmmenei  generis 
fuit  et  gravidas),  and  all  with  a  rapaciousness  which  left  no  doubt  in 
one's  mind  as  to  their  appreciation  of  such  delicacies.  The  beast  was 
caught  in  a  trap  of  simple  contrivance. 

Early  next  morning  saw  the  departure  of  the  little  girl  back  to 
Papallacta,  a  pack  of  large  wooden  trenchers  strapped  to  her  back — 
freight  which  had  been  waiting  at  this  spot  for  transportation  for  some 
time — and  our  advance  along  a  path  more  difficult  than  the  first  day. 
We  still  clung  to  the  left  bank  of  the  stream,  known  as  the  Maspa, 
the  trail  ascending  and  descending  along  the  steep  sides  of  densely 
wooded  hills,  down  whose  slopes  innumerable  water-threads  trickled, 
making  the  path  treacherously  slippery  with  a  slimy  mud.  The 
raucous  cataracts  falling  over  cliflis  washed  portions  of  the  path  away, 
leaving  no  foothold,  yet  the  manner  in  which  the  Indians  threaded, 
picked,  fought  their  way,  cumbered  as  they  were  with  their  heavy 
packs,  excited  deepest    fidmiration.    At  one  point  for  some  distance 
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landslides  obliterate  the  path ;  the  bank  formed  is  excessively  steep, 
compoeed  of  loose  rolling  stones  and  scree.  With  each  foothold  the  mass 
gives  way,  rolling  and  tumbling  down  into  the  whirlpools  and  eddies 
of  the  swift,  roaring  river  beneath. 

At  2  p.m.  an  Indian  hnt  in  a  little  clearing  was  reached ;  at  the  same 
time  four  Archidona  Indians  glided  past  in  their  noiseless  adder-like 
fiftshion.  At  this  spot,  to  which  Orton  ascribes  the  name  Pachamama, 
the  night  was  passed,  one  uncomfortable  for  me  on  account  of  the 
unusual  interest  my  head  and  body  proved  to  the  innumerable  guinea- 
pigs  which  infested  the  dwelling,  literally  swarming  over  the  floor  and 
my  bed  of  rushes.  The  governor  decided  suddenly  he  would  not 
proceed  to  Baeza,  and  two  others  of  the  peons  having  become  in  a 
certain  degree  adynamic,  the  governor  procured  for  me  three  fresh 
peons,  who  put  in  an  appearance  in  the  morning,  accompanied  by  a 
most  cowed,  miserable,  mangy,  yellow  dog.  Of  all  who  had  a  hard 
time  on  the  journey,  the  dog*s  lot  was  certainly  the  worst,  half 
drowned  in  the  rivers,  starved,  lacerated,  at  times  in  imminent  danger 
of  losing  its  life  in  the  mud ;  it  was  still,  however,  in  the  bedraggled 
procession  which  five  days  later  straggled  into  Archidona.  The  third 
day  the  paths  continued  the  same  for  six  hours,  rough  or  mud  sloughs, 
and,  the  hillsides  being  steep,  one's  left  leg  was  always  at  a  greater 
elevation  than  the  right;  all  efforts  to  keep  an  equilibrium  were  un- 
availing, every  few  yards  meaning  a  fall — great  clods  of  mud  adhered 
to  one*8  boots,  greasing  them  in  a  treacherous  manner,  upsetting  the 
negro  and  myself  again  and  again.  The  Indians  in  their  bare  feet 
fared  decidedly  better. 

By  two  o'clock  a  bridge  of  the  cantilever  type  was  reached,  a  rude 
though  ingenious  feat  of  engineering,  consisting  of  three  very  long  logs 
lashed  together,  and  of  these  there  are  three  parts.  The  two  pieo^ 
which  extend  from  either  shore  to  support  the  midstream  portion  are 
held  in  position  by  the  weight  of  a  huge  pile  of  rocks  in  such  a  manner 
that  the  logs  are  elevated  at  a  steep  angle,  the  central  portion  of  the 
bridge  being  considerably  raised  above  the  river.  The  bridge  sways 
and  swings  in  anything  but  a  reassuring  way,  and  only  one  man  may 
cross  at  a  time,  a  slip  or  any  other  accident  meaning  certain  death, 
for  none  but  a  lunatic  could  ever  have  hope  of  being  saved,  once  hurled 
into  the  mad  rush  of  the  rapids  and  boiling  cauldrons  of  whirlpools 
which  now  characterized  the  stream.  It  rushes  along  with  terrific 
force,  undermining  the  hills  on  either  side,  and  before  reaching  the 
bridge,  on  the  loft  bank  is  the  result  of  what  has  been  a  very  severe 
and  oxtonHivo  landslip,  awful  now  to  behold  in  its  quiescent  devastation. 
Huge  mansoH  of  (Uhrin,  great  rock,  enormous  trunks  of  trees  twisted 
inextricably,  torn,  rent  asunder,  and  piled  high  in  the  most  distorted 
and  contorted  manner,  forming  a  barrier  passable  only  by  the  generous 
me  «f  maohetet.    In  the  upturned  soil  a  dwarf  vegetation  in  some 
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places  fights  for  a  place,  and  hundreds  of  turbulent  little  streams  run 
down  the  slopes,  but  these  signs  of  growth  and  activity  fail  utterly  to 
shake  off  the  awed  feelings  created  by  so  eerie  a  scene  of  violence  and 
desolation. 

After  crossing  the  bridge,  it  is  a  two  hours*  hard  pull,  the  greater 
part  up  a  steep  hill,  with  every  step  one's  feet  seeming  to  go  a  bit 
deeper  in  the  black  soft  mud  before  Baeza  is  reached.  This  settlement 
consists  of  a  few  huts  inhabited  by  Indians,  at  the  largest  of  which  it 
is  customary  for  the  traveller  to  accept  hospitality,  such  as  it  is.  Baeza 
seems  wrongly  located  on  Wolfs  map  of  the  Oriente.  He  has  placed 
it  to  the  north-east  of  Pepallacta,  yet  the  trail  from  thence  runs  east, 
varying  sometimes  to  a  southerly  direction.  Orton  has  done  the  same ; 
I  do  not  think  it  is  so  far  north.  From  Baeza  the  trail  ascends  straight 
up  the  side  of  a  hill,  from  the  summit  of  which  the  first  expansive  view 
is  obtained  of  the  forest-covered  mountains  to  the  east,  north,  and 
south.  They  ran  in  no  regular  series,  but  are  closely  packed,  and 
none  rises  above  timber  line. 

Descending  the  southern  slope,  the  really  bad  part  of  the  trail 
commences — endless  successions  of  swamps;  one  is  plunged  over 
knee-deep  in  the  bog  earth  and  slimy  filth  of  ooze-like  mud,  whose 
monotony  is  varied  by  pools  of  stagnant,  foul-smelling  water,  into 
which  I  went  twice  waist-deep  in  the  vain  endeavour  to  keep  my 
balance  on  the  narrow  sunken  logs,  which  in  some  places  are  sub- 
merged, serving  as  extra  difficulties  to  overcome.  There  is  no  possi- 
bility of  getting  round  the  mud-holes  and  sloughs  by  dStours  or  flank 
movements,  the  forest  being  dense  and  overgrown  with  such  im- 
penetrable vegetation  as  to  successfully  defy  attempts  of  any  sort. 
From  many  of  the  tree-trunks  project  sharp,  needle- like  spines,  which 
tear  any  clothing  they  may  happen  to  catch,  and  lacerate  the  hands  of 
those  unfortunates  whose  minds,  for  the  moment  forgetful,  worried, 
and  exhausted  by  the  miry  sea  of  perplexities  and  difficulties,  in- 
stinctively reach  out  to  grasp  the  trunks  in  order  to  save  themselves. 
This  sort  of  thing  lasts  for  two  days ;  then  the  trail  improves  slightly 
again.  It  is  discouraging,  heartrending,  suffering  work;  through  it 
all  one  wonders  how  the  peons  ever  got  on,  burdened  with  their  heavy 
packs,  pitiful  specimens  of  humanity,  with  their  stertorous  breathing, 
bodies  and  limbs  smeared  and  bedaubed  with  mud.  Eain  fell  at 
frequent  intervals,  contributing  to  the  general  gloom. 

Late  in  the  day  the  Cosanga  river  was  reached ;  camp  was  made  on 
the  left  bank.  Next  morning  we  continued  up  the  left  bank  for  three 
hours,  wading  innumerable  brooks,  and  following  the  devious  windings 
to  a  spot  where  the  river  may  be  most  easily  forded.  One  Indian,  the 
sturdiest  of  them  all,  was  bowled  over  in  the  current,  and  of  course  it 
must  needs  be  he  who  carried  the  camera;  fortunately,  not  much 
damage  was  done.     From  here,  for  two  hours,  comes  the  worst  stretch 
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of  the  whole  joumoy,  then  the  asceal  of  the  Guaoanayo  ridge,  whose 
aidoa  and  summit  are  clothed  with  h  dense  growth  of  timber,  escept 
where  deBtruotire  landslides  interrupt  the  wooded  continnity.  At 
times  the  summit  is  reported  to  be  huried  in  snow,  waist-deep,  when 
progress,  of  neoeasity,  becomes  delayed.  In  the  descent,  the  path 
is  literally  tunnelled  in  places,  gouged  ont  by  mountain  torrents  and 
roofed  in  by  fallen  trees.  The  hard  rsina  rendered  any  fire  impossible, 
and  olothes  and  lioots,  mud-soaked  and  drenchod,  remained  in  that 
coodition  till  Archidona  was  reached  the  afteroooii  of  the  seventh  day. 

On  the  sisth  day  we  met  eight  Indians  coming  from  Archidona, 
from  ono  of  whom  I  obtained  three  lemons  and  a  plantain,  great 
delicacies  after  a  diet  of  chocolate  and  barley-meal  water.  By  noon 
we  reached  and  crossed  the  Cochachimhamba,  not  without  some  diffi- 
culty, for  while  the  river  is  mnch  narrower  than  the  Cosangn,  it  is 
deeper,  the  bottom  more  treacherous,  and  the  current  very  swift.  A 
change  in  the  size  and  luxuriance  of  vegetable  life  begins  to  a^aert 
itself;  tall  trees  rear  themselves  proudly  above  the  rank  profusion 
of  tropical  plants,  beautiful  in  outline  and  grace  of  conformation  when 
not  disguised  by  the  reticulated,  inextricable  substance  of  countless 
vines  and  spar- like  lianas. 

For  the  last  10  miles  before  Archidona  is  reached  the  path  becomes 
uncomfortably  narrow,  the  slippery  yellow  mud  forming  no  foothold, 
and  it  is  with  a  sigh  of  relief  that  the  cane  and  banana  gruvea  are 
beheld,  and  the  sense  of  having  at  last  arrived  is  esperienced,  The 
govern  or- general,  SeSor  Zapata,  the  chief  esecntive  of  the  Orients, 
came  to  meet  me  and  escort  me  to  the  QoTernment  House,  a  ramshackle 
affair  of  split  bamboo,  where  he  and  several  of  the  other  government 
officials  reaide.  Our  arrival  occasioned  a  momentary  excitement,  and 
the  entire  white  population,  consisting  of  some  dozen  men,  officials 
and  traders,  came  running  over  Id  see  who  it  might  be.  None  of  them 
knew  a  word  of  English.  The  peons  were  immediately  taken  in 
charge  by  friends,  and  the  yells  and  shouts  of  the  drunken  orgy 
held  in  their  honour  lasted  till  far  into  the  night.  Under  the 
administration  of  President  Alfaro,  some  radical  changes  have  been 
effected,  one  of  which  has  been  the  banishment  of  the  Jesuits  from  the 
Oriente,  and  their  authority  in  regard  to  the  religioua  welfare  of  the 
Indians  invested  with  the  governor.  Zapata,  a  young  man  of  some 
energy,  has  gone  so  far  as  lo  build  a  church  of  the  corral  order  of 
architecture,  but  just  how  and  at  what  time  use  shall  be  made  of  it 
is  not  as  yet  decided;  on  Sunday  mornings,  when  the  full  popula- 
tion of  Archidona  assemble  500  strong,  they  are  put  to  work  clear- 
ing land  which  Zapata  is  anxious  to  bring  under  cultivation;  and  the 
regular  thing  in  the  sabbath  afternoon  is  to  get  as  drunk  aa  possible. 

Concerning  the  natives,  the  men  are  (all,  some  i3  feet,  well 
proportioned,  and  very  muscular;    several  resembled   the  Greek   idea 
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of  phyBical  beauty  as  regards  torso  and  limbs.  They  wear  the  hair 
long,  completely  covering  the  ears  and  clipped  off  square  over  the 
forehead,  which  gives  them  a  wild  appearance.  They  paint  their  faces 
with  a  red  pigment,  the  prevailing  style  being  three  lines  drawn 
obliquely  from  a  point  just  below  the  inner  canthus  across  the  cheeks, 
sometimes  a  line  carried  over  the  nose,  and  the  grotesque  effect  further 
elaborated  by  a  great  daub  all  around  the  mouth.  There  is  consider- 
able variation,  however,  among  them  as  regards  physical  type,  for  in 
addition  to  the  aforementioned  are  those  of  a  slender,  lithe  build, 
others  of  a  burly  appearance,  rendered  so  by  marked  enlargement  of 
the  abdomen;  especially  was  the  protruding  belly  noticeable  among 
all  the  very  young  children  I  saw  on  the  Napo.  It  is  said  they  swell 
themselves  up  by  eating  earth,  which  all  the  Indian  children  do. 
Some  of  the  men's  faces  and  bodies  were  covered  with  melasmic  spots, 
varying  from  the  size  of  a  shilling  piece  to  splashes.  The  women  for 
the  most  part  are  small,  round-shouldered,  shy  creatures ;  from  their 
demeanour  and  general  actions  there  would  be  no  hesitation  in  as- 
suming they  occupied  an  inferior  position.  At  meals  they  serve  the 
men,  afterwards  eating  what  may  remain.  Both  sexes  have  a  fondness 
for  necklaces  composed  of  small  glass  beads,  and  some,  of  an  aesthetic 
turn,  make  for  themselves  neck-bands  of  ingenious  and  pretty  design. 
Some  of  the  male  dandies  had  sticks  of  bamboo  inserted  into  their  ears, 
protruding  upward  and  out  beyond  their  faces  for  some  inches.  The 
colour  of  these  individuals  is  not  a  dark  red,  as  Orton  states,  but  a 
brown  hue. 

There  has  been  in  some  men's  minds  the  idea  that  the  native  of 
South  America  was  of  the  stock,  or  closely  allied  to  the  race  or  family, 
of  which  the  Japanese  and  Filipino  form  a  part.  It  is  claimed  that, 
in  the  very  young  of  these,  two  pigmentation  spots  are  to  be  seen 
in  the  lumbar  region  on  either  side  of  the  spine,  which,  however,  dis- 
appear in  the  course  of  months  or  a  few  years  after  birth.  Carefully 
examining  every  infant  of  from  a  few  hours  to  two  years  of  age  that 
could  be  found  from  Guayaquil  to  the  Amazon,  in  every  case  there 
was  not  the  slightest  trace  of  such  markings  to  be  found. 

My  idea,  formed  from  reading  Orton,  of  the  apathy  and  laoonicism 
of  the  Napo  aborigines  was  rudely  dispelled  by  a  tremendous  row  and 
wordy  warfare  which  took  place  on  an  early  Sunday  afternoon  between 
the  governor  and  several  Indians.  Any  doubts  as  to  whether  these 
Indians  are  capable  of  speaking  long  sentences  were  completely  dis- 
pelled, and  they  showed  themselves  capable  of  powerful  and  forcible 
argument,  intonating  in  a  loud,  stammering,  guttural  way.  Tbey  also 
at  times  exhibited  great  curiosity,*  a  camera,  a  watch,  or  a  gun  exciting 

*  Every  one  in  Archidona  is  curiouB.  The  whites  would  never  let  me  dress  alone 
and  daily  rummaged  through  my  packs  and  effects,  being  ably  seconded  by  the  Indians, 
Any  attempt  to  do  writing  was  entirely  futile. 
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intense  interest.  They  do  a  little  hunting,  more  fishing  (fishing  is 
done  in  every  case  by  very  skilfully  weaved,  neatly  executed  nets), 
and  considerable  drinking,  women  being  the  drudges  who  perform  the 
work.  A  sitting  posture  as  known  to  us  they  never  indulge  in,  but 
invariably  squat  upon  their  haunches.  The  chiefs  carry  long  silver- 
headed  canes  and  wear  red  caps  and  little  red  coats,  which,  with 
their  loin-cloths,  complete  the  sum  total  of  wearing  apparel.  Tbe 
principal  duty  of  these  notables  seems  to  be  directed  toward  large 
consamption  of  chicha  and  to  remain  in  a  chronic  state  of  bibulous 
conviviality. 

From  Archidona  to  Napo  it  is  six  hours  over  a  good  trail,  with  two 
rivers  to  ford.  The  Jesuit  church  is  in  ruins,  and  there  is  an  air  of 
desertion  about  the  place,  most  of  the  Indians  having  migrated  else- 
where. It  is  here  that  one  George  Edwards,  an  American,  interestingly 
mentioned  by  Orton,  was  foully  murdered  in  1896,  concerning  whose 
death  no  action  was  ever  taken.  Edwards,  soon  after  the  American 
Civil  War,  went  to  Ecuador  and  settled  in  the  wilderness.  He  was 
held  in  high  esteem  by  the  Indians  for  his  fair-mindedness,  honour- 
able dealings,  and  upright  qualities  To  within  a  few  months  of  his 
death  he  had  the  companionship  of  a  dog,  but  that  friend  dying,  and 
tbe  old  man  realizing  that  his  years  were  telling  on  him,  had  deter- 
mined to  leave  the  wilderness  which  had  been  his  home  for  so  long 
and  return  to  his  native  New  England.  Voluntarily  he  had  resigned 
himself  to  this  isolated  spot^  wore  his  hair  hanging  long  upon  his 
shoulders,  and  surrounded  by  his  pets,  tamed  animals  and  birds  from 
the  forest,  he  existed  in  true  Crusoe  style.  Heports  had  been 
brought  across  the  mountains  by  Indians  concemiug  the  hoard  of 
gold  Edwards  had  accumulated  in  his  twenty-five  years  of  residence, 
and  vague  rumours  along  the  coast  from  Guayaquil  to  Paoama  reached 
the  ears  of  two  Portuguese.  One  of  these,  a  stranger  to  residents 
of  Quito,  penetrated  into  the  Oriente,  shortly  returning  to  the  coast 
to  join  his  companion,  and  upon  him  is  supposed  to  rest  the  guilt,  the 
double  crime  of  arson  and  murder.  The  charred  ruins  of  Edwards's 
house,  a  little  removed  from  Napo  village,  serve  to  distinguish  it 
from  the  others  wrecked  through  rottenness  and  decay.  The  bianco, 
or  trader  or  judge,  who  was  to  get  me  Indians,  spent  several  days  in 
fruitless  search  before  he  obtained  for  me  three  villainous-looking, 
imderHsized  creatures,  who  were  to  accompany  me  four  hours  down  the 
river  to  a  village  where  others  could  be  obtained.  I  purchased  from  the 
judge  a  heavy,  narrow  dugout,  30  feet  long,  and  without  regret  bade 
adieu  to  the  tumble  down  shelter,  whose  sole  dignity  consisted  in  its 
name,  Government  House,  the  only  possible  place  of  lodging.  I  paid 
my  Indians,  in  advance,  two  yards  apiece  of  lienzo  cloth,  as  is  always 
customary  in  the  country,  though  it  is  well  not  to  pay  too  long 
in  advance    in    Archidona;    I    paid  them    the    day  before    for    the 
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portaging  to  be  done  to  Napo ;  they  immediately  inyested  their  wealth 
in  chichay  and  at  the  appointed  time  of  starting  some  were  nowhere 
to  be  found,  and  the  others  in  so  advanced  a  state  of  intoxication  as  to 
be  entirely  useless. 

Very  soon  after  leaying  Napo  the  first  rapids  are  encountered,  of  a 
series  which  succeed  each  other  in  rapid  succession  for  the  next  100 
miles.  The  banks  of  the  river  here  are  high  and  precipitous,  and 
present  the  appearance  of  having  been  cut  out  by  the  stream ;  the  bed 
is  filled  with  rock  of  every  size.  Napo  is  a  village  of  erratic  existence, 
most  of  whose  bamboo  structures,  including  church  and  ramshackle 
Government  House,  are  in  ruins.  Here  the  navigable  part  of  the  Napo 
for  canoes  begins.  The  river  is  narrow  and  swift  of  current,  with 
many  short,  smooth  reaches  graded  out  of  the  weaker  structure  of  land 
formation  which  seems  to  exist  with  more  or  less  regularity  between 
the  harder,  stronger  rock  substance  over  which  the  river  rushes, 
forming  savage  rapids  and  furious  cataracts  down  the  steep  slopes  in 
its  process  of  wearing  back.  From  Napo  to  the  Coca  river,  the  stream 
is  of  a  torrential  character,  bordered  by  high  banks  from  which  much 
coarse  waste  is  received,  giving  rise  to  the  formation  of  alluvial  fans, 
which  seem  to  impart  to  the  river  a  tortuous  course,  or  serve  at 
other  times  to  form  the  rapids  of  the  more  moderate  slopes,  choked 
with  great  tree-trunks  and  huge  boulders,  which  add  an  embarrassing 
element  to  a  most  precarious  navigation. 

With  competent  Indians  and  good  fortune,  two  days  are  consumed 
from  Napo  to  Coca.  Trouble  began  almost  immediately  with  the  first 
lot  of  Indians.  Instead  of  getting  others  as  previously  agreed,  an 
attempt  to  leave  peremptorily  was  tried.  Failing  this,  and  compelled 
by  the  persuasion  of  firearms,  at  the  end  of  three  hours  a  new  lot  was 
obtained,  escorted  to  the  beach  by  the  entire  village.  Not  for  long, 
however,  for  the  same  night  they  deserted  to  a  man,  or  rather  boy,  for 
they  seemed  youths,  one  a  mere  child,  but  all  very  skilful  in  handling 
a  canoe.  They  slipped  away  in  the  darkness,  and  the  following  day 
found  me  marooned  in  the  forsaken  village  of  Aguano.  From  here  the 
descent  was  continued  blindly  and  clumsily. 

The  river  between  the  rapids  seemed  to  consist  of  but  two  things, 
stagnant  cul-de-sacs,  or  side  channels  always  running  into  a  bigger  one 
at  right  angles,  forming  maelstrom-like  pools,  into  which  the  canoe  was 
hurled  and  thrown  against  and  over  the  great  snags  of  trees  with 
which  the  river  is  filled.  The  numerous  shifting  channels  are  due  to 
the  formation  of  bars  and  islands  of  temporary  existence  owing  to 
the  narrow,  steep  flood  plain.  Each  day  of  travel  here  was  one  of 
mishap,  upset,  physical  injury,  and  worry.  By  the  middle  of  the 
fourth  day  a  spot  known  as  Berna,  two  hours  above  the  mouth  of  the 
Coca,  was  reached.  It  was  named  by  a  Swiss,  who  built  himself  a 
zinc  roofed  house  of  tropical  requirements  and  modest  dimensions ;  his 
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L  handsome  yonng  Italian,  received  me  in  a  most  kind  and 
hospitable  manner. 

A  abort  diatanoa  above  Bema  is  tbe  fall-line  of  the  last  rapide,  the 
demarcation  between  the  steeper  slopes  of  older  land  of  rock-formation 
to  tbe  weaker  atrata  of  the  plain,  for  from  this  point  the  country  is  of 
the  nature  of  a  broad  ooaatal  plain  of  swampy  formation,  and  heavily 
forealfld  with  a  tropical  growth.  The  fall-line  is  of  Jotereat  from  a 
biatorical  point  of  view,  as  it  must  have  been  l^elow  this  that  Pizarro 
effected  the  oonatniction  of  the  brigautine.  Santa  Bosa  is  claimed  by 
some  as  tbe  spot,  a  village  80  miles  below  Napo  village,  and  of  very 
uncertain  existence,  for  at  times  it  flourishes,  at  other  ceases  to  be. 
Above  and  below  ia  impassable  water  for  anything  but  a  canoe ;  hence 
the  most  probable  spot  ia  the  junction  of  the  Napo  and  C'oca  rivera, 
or  aomo where  below. 

From  Cooa  to  the  Amazons  the  Napo  flows  through  the  flat,  forested, 
Bwaropy  country  in  a  series  of  great  smooth  curves  or  meanders,  the 
outer  plastic  banks  being  oontinually  out  away,  involving  destruction 
of  trees,  with  the  wrecks  of  whioh  the  river  is  at  all  times  plentifully 
supplied,  while  the  inner  banks  are  filled  to  flood-level  with  sand  or 
fine  silted  gravel,  offering  oftentimes  capital  beaches  for  camping  and 
generous  supplies  of  driftwood.  The  innumeralile  lakes  bordering 
eaoh  side  of  the  river  open  into  the  atream  by  sluggish  little  channels 
known  as  "  ooohea,"  and  the  whole  country  is  a  rele  mirabile  of  water- 
oourses. 

At  Berna  a  rest  was  made  to  allow  my  feet  to  recover  from  inflam- 
mation from  merigui  flies  and  slonghing  abscesses,  left  as  remindera  of 
the  mountain  journey,  and  tbe  negro  to  reottperate  from  a  rupture  as 
best  he  could.  On  tbe  Tith  of  September,  in  company  with  Boggerani,  a 
dozen  canoes,  and  some  forty  Indiana,  all  on  a  long  expedition  of  a  year 
to  the  Tiputini  for  rubber,  progress  down  the  river  was  resumed. 
On  the  eve  of  tbe  dejiarture  from  Berna,  a  grand  farewell  feast  or 
debauch  was  indulged  in,  consisting  iu  an  enormous  consumption  of 
chicha,  the  beating  of  drums,  straggling  processions,  during  the 
manoeuvres  of  which  flaming  torohea  of  cane  were  held  aloft,  lighting 
np  and  intensifying  the  weird  scene.  As  morning  approached  the 
shrieking  ohorusea  gave  way  to  single  voices  occasionally  giving  vent 
to  wild,  unearthly  howls,  which  gradually  died  away.  At  the  final 
leave-taking  each  squaw  was  presented  by  Koggerani  with  a  nickel- 
plated  spoon  or  a  bauble  to  please  her  vanity,  and  gathering  in  groups 
upon  the  shore,  with  wails  and  lamentations,  accentuated  b^  swinging 
of  arma,  they  bade  adieu  to  their  husliands  and  sons,  who  in  return 
blew  horns  and  fired  off  guns  as  the  Xapo  current  swept  the  canoe 
flotilla  onward. 

For  five  days  we  drifted  on,  sometimes  tbe  fleet  together,  at  other 
times  separated  and  lost  lo  view  from  each  other  as  the  Indians  went 
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off  in  Eearch  of  prey.  HeDrico,  an  intelligent  Indian,  was  the  chief 
lieutenant  of  Hoggerani*6  forces.  On  him  devolved  the  responsibility 
of  keeping  the  Indians  sober  and  preventing  their  esoape.  As  this  may 
not  be  entirely  clear,  it  is  worth  while  here  to  say  a  word.  A  white 
roan,  usually  Spaniard,  PortugueEe,  or  Italian,  who  establishes  himself  on 
any  of  the  confluent  branches  of  the  Amazon  for  obtaining  rubber,  is 
known  as  a  cauchero.  His  method  of  procedure  is  as  follows.  From 
any  one  of  the  istablished  trading  houses  in  Iquitos  he  takes  out  a 
credit,  say  £2000  worth  of  goods  and  supplies ;  he  next  establishes  him* 
self  by  one  of  the  rivers  in  an  Indian  village  or  settlement,  when  he 
disposes  of  his  wares  to  the  Indians  at  a  great  profit.  As  payment, 
they  give  thembelves,  and  pay  off  their  debts  by  being  the  cauchero^a 
slaves  for  the  time  being.  If  he  wants  rubber,  many  months  are 
expended  on  long  expeditions  in  quest  of  it.  The  best  qualities  are 
found  on  the  hilly  lands,  which  on  the  east  side  are  the  outlying  foot-> 
hills  of  the  Andean  system,  where  rise  the  headwaters  of  the  smaller 
streams  of  the  main  arteries  of  the  Amazon.  Up  these  they  go  for 
weeks ;  then  follow  months  of  weaty  toiling  through  the  forests  on  foot. 
If  the  expedition  is  a  success  the  cauchero  takes  his  rubber  to  Iquitos, 
either  by  means  of  the  launches  which  now  navigate  many  of  the  larger 
rivers,  or  transports  it  by  canoe.  By  contract  he  is  bound  to  deliver  it, 
or  at  least  an  amount  which  equals  the  sum  and  interest  of  what  he  has 
borrowed  from  the  trading  house,  they  in  turn  disposing  of  it  at  profit 
to  the  large  German  houses  in  Manaos  and  Para.  In  this  simple  scheme 
every  one  comes  out  well  except  the  Indian.  Sometimes  the  cauchero 
fails,  either  because  his  Indians  run  away  after  a  little,  or  take  fright 
at  the  attack  of  a  savage  band  with  their  blow-gun  (pucuna)  made  of 
a  long  straight  piece  of  wood  called  chonta,  a  species  of  palm.  This 
gun,  usually  about  8  feet  long,  and  the  curara  arrow  get  the  better 
of  the  miserable  flimsy  toy-like  musket  which  is  supplied  to  the  mem- 
bers of  the  expedition,  as  is  often  the  case.  The  arrow  used  is  a  slender 
btick  almost  a  foot  in  length.  It  has  a  very  sharp  point  dipped  in 
poison,  such  as  curara,  while  the  end  next  the  mouth  is  wrapped  with 
the  light,  delicate  wild  cotton  which  grows  in  a  pod  upon  the  large  silk-^ 
cotton  so  called.  In  shooting,  both  hands  grasp  the  mouthpiece,  and 
the  guns  are  used  with  surprising  dexterity,  and  they  exhibit  astonish- 
ing penetration  at  short  distances.  A  joint  of  the  bamboo  serves  as  a 
quiver. 

If  the  expedition  is  a  failure,  the  cauchero,  perhaps,  is  ruined 
financially.  His  creditors  a£sume  his  debts,  and  since  they  are  put  to 
a  little  trouble,  they  immediately  declare  that  instead  of  the  Indians 
being  responsible  to  them  for  £2000,  they  are  now  responsible  for  £3000, 
and  must  work  oflf  every  penny  of  it  in  rubber  operations,  and  a  respon- 
sible white  man  goes  to  see  that  they  do  it.  Sometimes  in  the  battles 
of  the  rubber  forests  the  savages  oome  out  beoond  best.     These  Indians 
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represent  an  exceedingly  low  order  of  humanity.  Speech  is  limited  to 
a  few  signs ;  it  is  said  they  have  a  knowledge  of  counting  np  to  five, 
corresponding  with  the  five  digits  of  the  hand.  They  have  a  knowledge 
of  fire,  but  eat  their  food  raw.  In  captivity  the  mother  expends  no 
care  on  her  offspring.  Children  are  weaned  on  raw  food,  it  is  stated, 
and  are  bound  to  their  captors  or  guardians  until  manhood  is  reached. 
Interesting  specimens  of  this  type  are  to  be  seen,  their  left  cheek 
branded,  which  means  slavery  until  maturity,  in  the  majority  of  cases 
for  life. 

At  noon  a  stop  was  usually  made,  the  Indians  chosen  as  hunters  for 
that  day  bringing  in  wildfowl  and  monkeys,  which,  together  with 
rice,  yuca,  and  tea,  furnished  a  splendid  feast.  Though  the  Napo  has 
seyeral  varieties  of  monkey,  the  commonest  is  a  large,  heavy-boned  one, 
with  thick,  coarse  reddish  hair,  or  more  closely  resembling  the  oolour 
of  iron-rust,  except  on  the  face,  where  it  is  black.  Those  measured 
were  considerably  over  2  feet  from  glabella  to  root  of  tail.  To  one 
hungry  enough  they  are  delicious  eating,  and  the  preparation  is  simple. 
The  hair  is  singed  off  over  a  fire,  the  animal  is  then  skinned,  foUowed 
by  decapitation  and  cut  up,  great  pieces  of  steaks  and  limbs  put  into 
a  good-sized  pot  and  boiled.  At  night,  about  sundown,  camp  was  made 
on  some  beach,  fires  lighted — extending  for  some  distance  along  the 
shore — round  which  clustered  groups  of  Indians,  coarsely  jesting  among 
themselves  while  they  tore  off  great  snacks  of  monkey-meat,  devouring 
voraciously,  or  beating  each  other  with  the  bones ;  and  as  the  tropical 
moon  rose,  the  nightly  concert  from  the  opposite  bank,  furnished  by 
the  combined  vocal  efforts  of  pumas,  wild  hogs,  monkeys,  and  macaws, 
would  further  accentuate  the  scene,  weird  enough  already  in  the  lurid 
light. 

For  several  days  below  the  Coca,  a  cone-shaped  peak  to  the  north- 
west looms  up  strangely  like  Cotopaxi ;  Orton  states  it  is,  but  dwellers 
by  the  river  deny  this,  and  call  it  Sumaco.  Late  on  the  night  of 
September  9,  the  junction  of  the  Tiputini  river  with  the  Napo  was 
reached.  The  Ecuadorian  government  has  its  last  "  politico  tenienti  " 
established  here.  From  this  point  Eoggerani's  kindness  and  assistance 
was  sadly  missed.  Aguarico  river  flows  in  a  southerly  course  from 
the  southern  slope  of  the  watershed  which  divides  it  from  the  head- 
waters of  the  Magdalena,  and  is  of  interest  to-day  as  forming  the 
natural  boundary-line  between  Ecuador  and  Peru.  None  of  the  few 
maps  in  existence  show  this,  but  give  Ecuador  a  much  wider  range, 
extending  in  many  cases  to  the  Amazons.  This  boundary  question 
has  been  a  bone  of  contention  for  years,  Ecuador,  after  several  unsuc- 
cessful attempts  to  establish  a  post  below  the  Tiputini,  has  seemingly 
abandoned  the  idea,  and  each  appears  to  tacitly  agree  upon  the 
Aguarico. 

From   here  down    Peruvian    characteri8tic4i  manifest    themselves. 
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Pottery,  of  which  not  a  single  piece  is  seen  on  the  Napo  above,  now 
becomes  most  common  in  eyery  Indian  habitation,  in  the  form  of  bowls 
and  vessels.  No  wheel  is  used  in  the  making,  the  designs  are  simple, 
and  the  colouring  from  delicate  to  deep  reds.  Each  tribe  adorns  this 
pottery  with  a  series  of  geometrical  designs  which  show  their  respec- 
tive family  or  tribe,  much  in  the  same  way  as  the  Alaskan  adorns 
the  totem.  From  the  Aguarico  to  the  Curaray,  a  big  river  which  comes 
in  from  the  west,  it  is  a  long,  hard  stretch,  rendered  doubly  so  by  tho 
absence  of  Indian  assistance.  The  country  here  is  particularly  wild 
and  desolate,  and  abounding  in  animal-life.  The  tall  cane  bordering 
the  banks  and  forming  a  fringe  to  the  dense  forests  furnishes  a  retreat- 
ing ground  for  the  pumas,  jaguars,  and  herds  of  wild  hogs,  all  of  which 
seem  to  have  an  especial  fondness  for  the  river.  Frequently  in  the 
afternoon  pumas  were  met,  swimming  noiselessly  up  stream,  and  as 
many  times  as  not  when  fired  at  the  hogs  dived,  staying  under  water 
an  incredibly  long  time.  Enormous  turtles  were  very  common,  and 
the  beach  for  miles  scratched  with  their  imprints.  Below  the  Curaray 
turtles  and  their  eggs  are  one  of  the  staple  articles  of  food,  as  is 
monkey  on  the  upper  Napo. 

For  the  last  four  days  before  the  Curaray  is  reached,  the  Napo  is 
filled  with  islands  of  aU  sizes,  so  grouped  as  to  present  narrow  vistas 
or  lanes  of  water,  which  open  out  after  some  miles  into  large  lake-like 
bodies,  or  long  open  winding  stretches,  bordered  with  interminable 
reaches  of  beach  and  impenetrable  jungles  of  cane,  above  which  giant 
palms  and  silk-cotton  trees  raise  themselves.  Not  a  sign  of  human  life 
is  visible,  and  it  is  along  this  part  that  the  Tambosoyacu,  flowing  from 
the  north-east,  gives  itself  over  to  tho  Napo.  Just  below  the  confluence 
of  the  Napo  and  Curaray  is  situated  a  large  Indian  settlement  divided 
into  two  villages,  from  the  first  of  which  the  timid  inhabitants,  after 
momentarily  viewing  from  the  bank  the  approach  of  the  canoe,  fled  to 
the  forest,  leaving  the  village  absolutely  deserted ;  but  a  different  re- 
ception was  accorded  at  the  lower  one.  The  form  of  celebration  common 
alike  to  either  birth,  death,  or  Sunday  was  in  progress ;  as  both  first- 
named  events  had  ensued  within  the  preceding  twenty-four  hours,  re- 
doubled energy  was  being  spent  in  the  debauch,  the  yelling  and  wild 
fihouts  increasing  each  time  the  muttering  thunder  gave  warning  of 
the  fast-approaching  tropical  storm.  Spread  over  the  floor  of  a  huge 
bamboo  house  were  the  prostrate  forms  of  men,  women,  and  children ; 
others  lay  helpless  in  the  grass  beneath ;  or  drunken  men,  on  either 
side  of  their  still  more  drunken  wives,  some  even  with  babies  at 
their  breasts,  helped  to  support  each  other  in  reeling,  staggering 
groups,  cheered  by  the  hoots  and  cries  of  the  less  inebriated.  A 
Peruvian,  with  a  fellow-white  as  lieutenant,  resides  as  a  government 
factor  here,  and  was  kind  and  hospitable  in  the  most  approved  South 
American  fashion.     He  had  lost  count  of  days  and  dates,  but  my  diary 
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jMri  hia  right  nfter  a  ducsanon  as  to  wkstker  the  daj  w^w  ^nc^j 

TlKMigb  tha  mjijoritj  of  white  acn  here  are  of  eftsj  Tijt«e.  tKe 
ladub  yanoMHk  %  y(Avsj  of  mo&ogmj,  and  wires  are  guarded  with 
a  tmlj  tarynnng  spirit  of  jeakmaj.  The  haaband  mast  always  he 
ByAen  U>  fint  bj  a  stranger;  shoaM  ihe  hasbaDd  fiitd  the  wile  had 
OfWTersed  or  held  oommimicatiovi  with  one  daring  hit  absence,  he  beats 
her.  It  is  said  this  has  arisen  from  Jeaait  missi<m  iniawice,  teaching 
that  the  white  man  in  general  was  the  deriL  It  was  told  me  that  the 
Jesuits  tjpifitd  the  eril  white  man  as  the  hlae^jed  Englishman,  and 
the  simple  Indian,  with  the  mind  of  a  child,  taking  the  idea  literallj, 
regards  with  disfaronr,  suspicion,  and  withal  tremendoos  eorkaity,  any 
white  individaal  who  happens  to  hsTe  bine  eyes.  'Judging  frun  a 
curiously  personal  and  unpleasantly  close  scmtiny  to  which  I  was 
snljec'ted,  first  by  the  elders,  then  yonng  men,  women  and  children 
following  last,  all  anxious  to  see,  the  blue  eye  of  the  Anglo-Saxon 
still  has  sscribed  to  it  by  the  Napo  communities  the  stigma  of  unjast 
suspicion  and  superstitious  eril. 

The  Jesuits,  as  said  before,  at  present  are  banished  from  the  Napo, 
though  it  would  seem  as  if  they  were  more  maligned  than  they  deaorrcd. 
A  hard  and  trying  field  in  which  to  work,  with  a  curiously  superstitioas 
people,  they  laboured  with  a  perseverance  and  an  untiring  enogj 
which  is  most  praiseworthy  in  yiew  of  the  seeming  hopelessness  of  tbsnr 
task.  To-day  no  missionary  moyement  is  helping  to  raise  the  Xspo 
Indian  to  a  higher  state  of  existence,  yet  it  cannot  be  denied  that  o^er 
circumi»tance8  are  curiously  effecting  a  civilization.  The  Indian  ques- 
tion is  always  an  interesting  one,  and  here,  as  elsewhere,  the  rule  of 
destiny  seems  inexorable,  the  destruction  of  the  Indian,  but  destruc- 
tion not  in  the  sense  of  annihilation,  but  of  disappearance  by  being 
merged  in  the  white  race.  That  the  process  of  evolution  is  sfewly  but 
surely  being  worked  out  no  one  can  deny  who  has  travelled  through 
the  domains  of  the  Hudson  Bay  Ck)mpany  and  seen  the  offispring  of 
Scotch  and  Indian  progenitors,  where  it  is  especially  marked,  or  South 
America  and  observed  the  isfaue  of  fusing  Spanish  or  Portuguese  with 
Indian  blood. 

A  strangely  incongruous  sight  is  to  see  an  almost  nude  Indian 
woman  using  a  sewing-machine,  making  calico  dresses  for  her  children, 
yet  it  is  not  an  ul common  event.  Even  among  those  Indians  who  eat 
squatting  on  the  floor,  with  Angers  for  forks,  knives,  and  spoons,  the  sole 
article  of  household  furniture  may  be  a  Pan-American  or  a  New  Haven 
sowing-machino,  in  which  the  female  members  take  the  greatest  pride. 
The  old  Napo  costume  made  out  of  woven  grass  or  bark  is  now  fast 
going  out  of  fashion,  more  up-to-date  dresses  of  cotton  and  linen  being 
bubslituted,  and  a  spirit  of  industry  established.  With  their  supersti- 
tion is  a  blending  oi  crude  spiritualism,  such  as  exists  among  primitive 
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raoes.  The  devil  represents  the  entire  quality  of  bad  that  exists, 
and  this  lurks  in  material  forms,  suoh  as  animals  with  horns,  in 
consequence  of  which  they  utterly  refuse  to  touch  either  cow  or  deer. 
They  are  firm  believers  in  evil  spirits,  and  they  gather  a  special  form 
of  grass  which  they  place  in  their  houses  at  the  time  of  any  notable 
event.  Girls  marry  very  young,  eleven  or  twelve  beiog  nothing 
unusual. 

The  Indians  of  the  lower  Napo  paint  themselves  with  a  black 
pigment,  and  stain  their  finger-nails  and  teeth.  Turtle-hunting  is  the 
occupation  of  many  when  not  engaged  in  the  quest  for  rubber.  Among 
these  small-pox  seems  to  exist  unceasingly.  Each  village  h«d  its 
patients,  treatment  consisting  in  isolation,  a guandiente,  and  Perry-Davis 
painkiller,  the  last  of  which  is  used  as  extensively  here  as  among  the 
North  American  Indians. 

The  lower  Napo  abounds  with  the  maoitou,  or  sea-cow,  great  reddish- 
brown  creatures,  which  follow  the  canoes  for  miles.  The  river  is 
singularly  free  from  alligators ;  only  two  rather  small  ones  were  seen 
during  the  entire  time,  though  in  the  Ytaya  and  other  small  rivers 
emptying  themselves  into  the  Amazon  in  this  same  region,  I  saw  large 
specimens  and  many  of  them. 

At  Mazan,  an  Indian  settlement,  two  days  distant  from  the  south  of 
the  Napo  descending,  it  was  said  that,  by  a  portage  of  two  hours  through 
the  forest,  one  could  reach  the  Amazon,  where  plenty  of  Indians  and 
canoes  were  to  be  had,  by  which  the  journey  to  Iquitos  could  be  expe- 
dited in  four  days  less  time.  The  portage  was  easily  carried  out  by 
nine  Indians.  This  accomplished,  I  found  myself  marooned  with  an 
Indian  woman,  two  small  children,  a  boy  just  entering  the  convalescent 
stage  of  small-pox,  my  negro,  and  bo  provisions.  From  this  unfortunate 
predicament,  after  several  days,  I  was  released,  and  continued  the  journey 
to  Iquitos.  The  Mazan  river,  mapped  as  yet  only  by  Orton,  enters  the 
Napo  at  Mazan  from  the  west,  and  if  Prescott  is  right  topographically, 
this  must  have  been  the  place  where  Pizarro  and  Orellana  parted,  one 
to  retrace  his  steps  by  laborious  marchings  and  inconceivable  hardships 
to  Quito,  the  other  to  drift  onward  down  the  unknown  mighty  Amazon 
to  the  Atlantic.  Prescott  states  that  Pizarro  advanced  to  within  two 
days  of  the  great  river.  In  reality,  however,  if  this  be  so,  he  was  within 
two  hours,  and  had  he  pushed  his  way  directly  through  the  forest  by 
the  track  now  used  occasionally  by  the  Indians,  to  this  rude  soldier  and 
bold  adventurer  there  would  have  belonged  the  laurels  of  the  discovery. 
To  this  day  in  Papallacta  remain  some  curious  skeleton-like  forms  of 
saddles,  the  parts  Pizarro  and  his  men  did  not  eat  on  their  return  march. 
It  is,  however,  difficult  to  distinguish  between  historical  fact  and 
fiction.  The  doughty  Spaniards  could  never  have  advanced  beyond 
Papallacta  in  the  saddle,  and  to  this  point  there  would  have  been  no 
difficulty  as  to  provisions. 
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There  has  been  hitherto  some  oonfusion  in  regard  to  the  names 
Maranon  and  Amazon,  whether  they  were  one  and  the  same  river,  or  if 
not  where  one  ended  and  the  other  began.  To  the  Brazilian  and  Peru- 
vian voyageurs,  the  Amazon  begins  100  miles  above.  Iqoitos,  or  where 
the  Ucayali,  flowing  north-east,  becomes  conflaent  with  the  Maranon, 
which  flows  from  the  Adean  slopes. 

The  Amazon  is  navigable  for  its  entire  length  to  ocean-going 
steamers,  and  river  steamers  experience  no  difficulty  in  going  1000 
miles  beyond,  np  the  Ucayali,  the  whole  a  giant  river  system  with 
unsurpassing  possibilities,  whose  wonders  are  still  to  be  known,  of  a 
continent  as  fascinating  as  it  is  strange  and  marvellous. 
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By  H.  N.  DICKSON,  M.A.,  B.So. 

Ddring  the  summer  months  of  1900,  1901,  and  1902,  the  cutter-yacht 
Walwin,  belonging  to  Dr.  E.  Norris  Wolfenden,  has  been  engaged  in 
scientific  research,  under  the  owner's  direction,  in  the  channel  between 
the  Shetland  and  Faeroe  islands.  The  physical  investigations  consisted 
in  (1)  observations  of  temperature,  for  which  Negretti  and  Zambra's 
reversing  thermometers,  Knudsen's  modified  form  of  the  same,  and  the 
ordinary  Miller- Casella  instrument,  were  employed,  sometimes  sepa- 
rately, usually  together  for  purposes  of  control ;  and  (2)  the  collection  of 
samples  of  water  by  means  of  Mill's  slip  water-bottle.  Dr.  Wolfenden 
has  been  good  enough  to  entrust  the  working  out  of  the  observations 
to  me,  and  I  may  be  permitted  at  thb  outset  to  express  the  opinion 
that  the  way  in  which  they  have  been  made,  in  a  region  where  work  of 
the  kind  is  always  difficult  and  arduous,  and  under  conditions  in  many 
ways  unfavourable,  reflects  the  greatest  credit  on  Captain  Buohan 
Henry  and  his  crew.  The  labours  of  the  Waltoin  have  provided  a 
unique  series  of  pictures  of  the  conditions  occurring  in  the  channel, 
representing  successive  stages  in  the  march  of  exceedingly  complex 
phenomena  with  sufficient  accuracy,  and  none  of  the  modern  expensive 
apparatus  has  been  employed  in  the  work,  which  was  carried  on  from 
a  small  cutter  of  only  thirty-six  tons.* 


♦  Some  of  tlie  1902  obsorvations  were  made  on  the  owner's  second  boat,  the  Silver 
Belle^  a  yawl  of  130  tons.  Dr.  Wolfenden  states  that  for  all  practical  purposes  the 
work  is  as  easy  to  accomplish  from  the  smaller  boat.  The  larger  the  tonnage  the 
greater  the  amount  of  wind  required  to  sail  the  ship,  and  a  good  **  sailing  breeze  "  is 
often  too  strong  for  satisfactory  working  of  the  instrnments. 
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Table  I.  giyes  the  oharaoteristio  nnmber8*and  the  positions  of  the 
stations  at  which  observations  were  made. 

Table  IT.  gives  the  temperatnres  observed.  Where  the  observations 
were  made  with  more  than  one  instrument,  the  mean  resnlt  is  given ; 
the  differences  rarely  amounted  to  more  than  a  few  tenths  of  a  degree 
Fahrenheit.    The  original  readings  were  made  according  to  the  Fahren- 
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heit  scale,  and  their  consistency  tested  in  the  nsnal  way  by  plotting 
curves.  It  has  been  thought  best  to  convert  them  to  the  centigrade 
gcale,  in  which  all  the  observations  in  the  region  already  published 
are  given,  and  which  is  being  employed  in  the  International  investi- 
gations. 

Table  III.  gives  the  salinities  of  the  samples  collected.  The  chlorine 
titrations  were  carried  out  for  me  by  Mr.  J.  J.  Manley,  Magdalen 
College  Laboratory,  Oxford,  and  my  best  thanks  are  due  to  him  for  his 
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assistanoe.  The  salinities  were  originally  obtained  from  the  ohlorines 
by  the  nse  of  the  table  which  I  published  in  the  Beport  of  the  Fishery 
Board  for  Scotland  (No.  12,  1893,  p.  881).  They  have  since  been 
oompared  with  Knndsen's  anthoritatiye  tables,  issued  recently ;  the 
differences  were  insignificant.  I  am  indebted  to  my  friend,  Mr.  O.  J. 
B.  Howarth,  for  assistance  in  reducing,  tabulating,  and  plotting  the 
results. 

In  arranging  the  material  for  discussion  and  comparison  with  other 
observations,  the  first  point  to  be  noted  was  that  the  most  important 
series  (and  the  only  ones  dealt  with  here)  consist  of  nearly  parallel 
double  lines  of  soundings,  one  line  starting  from  near  the  north  end  of  the 
Shetlands,  and  another  from  near  the  south  end,  and  both  extending  to 
the  Faeroes.  An  examiDation  of  all  the  Walwin^s  observations,  of  the 
observations  made  by  the  Jackal  in  the  cruise  of  1893,  and  again  by 
the  Jackal  in  1902  (see  Helland-Hansen  in  Nature^  vol.  66,  p.  654), 
indicated  that  these  lines  were  so  close  together  that  they  could 
for  all  practical  purposes  be  regarded  as  one  and  the  same.  Two 
points,  in  positions  (approximately)  59°  56'  N.  lat.,  1°  24'  W.  long., 
and  61°  45'  N.  lat.,  6°  48'  W.  long.,  were  accordingly  selected,  and 
joined  on  the  chart  by  a  straight  line  to  which  perpendiculars  were 
drawn  from  the  stations  (Fig.  1).  All  the  observations  were  then 
plotted  upon  vertical  sections  along  that  line.  The  method  is  no 
doubt  open  to  criticism,  but  the  errors  introduced  cannot  exceed  the 
errors  incidental  to  the  observations,  and  it  makes  the  most  of  the 
available  material. 

In  the  result,  we  have  from  the  Walwin's  observations  sections  for 
the  following  dates : — 

July,  1900. 

May- June,  1901. 

June-July,  1901. 

May,  1902. 

June,  1902. 

July,  1902  (temperature  only). 

To  these  may  be  added,  completing  the  existing  record  : — 

Jackal,  August,  1 893, 

„       (preliminary  report  only),  August,  1902, 

making  eight  more  or  less  complete  pictures  in  all  (Figs.  2  to  9).* 

In  the  Faeroe- Shetland  channel  we  have  to  deal  with  the  opposing 
movements  of  water  from  the  south  and  from  the  north.  The 
northward-moving    currents    are   of   two   kinds,   (o)    drift    currents, 

*  Id  tbcBc  seciioDB  the  Bhetland  end  of  the  line  is  on  the  right,  the  Faeroe  end  on 
the  left. 
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prodaoed  at  the  snrfaoe  by  the  winds  in  the  localifcy ;  and  (6)  a  stream 
cnrrent,  which  I  have  (Phil.  Trans.  A.,  vol.  196,  p.  113)  proposed  to  call 
the  Norwegian  branch  of  the  Earopean  stream.  This  branch  forms 
part  of  a  stream  current  relieving  the  water  banked  up  against  the 
continental  mass  by  the  westerly  winds ;  it  varies  in  strength  from 
year  to  year  and  from  season  to  season,  and  its  salinity  also  varies 
slightly,  a  high  salinity  probably  indicating  a  large  proportion  of  gnlf- 
stream  water,  and  a  low  salinity  a  large  proportion  of  water  from  the 
Labrador  cnrrent  and  the  northern  area  of  the  Atlantic.  Direct  observa- 
tions in  the  depth  are  still  wanting,  bnt  the  range  of  salinity  may  be 
estimated  at  from  35*4  per  mille  to  35*7  per  mille.  The  southward- 
moving  cnrrents  are  also  of  two  kinds,  (c)  water  from  the  central  and 
western  parts  of  the  Norwegian  sea,  most  of  which  has  probably 
originated  in  the  area  east  and  north-east  of  Newfoundland  and  been 
carried  across  as  a  drift,  mixing  with  the  **  Irminger  "  and  '*  Greenland  " 
branches  of  the  European  stream.  If  the  European  stream  is  below  its 
normal  strength,  it  seems  likely  that  this  body  of  water  will  attain 
unusual  volume,  and  part  of  it  will  try  to  make  its  way  southward. 
The  comparatively  cold  salt  water  observed  by  the  Jackal  in  1893 
(station  YIII.),  and  again  by  Helland -Hansen  in  the  Jackal  in  1902 
(Nature,  loc,  cit,),  in  tbe  north-western  part  of  the  North  sea, is  probably  to 
be  identified  with  it,  as  Helland-Hansen  suggests,  and  it  seems  likely  that 
the  importance  of  this  factor  has  been  under-estimated  by  the  earlier 
investigators,  especially,  perhaps,  in  my  report  on  the  work  of  the 
Jackal  in  1803.  The  second  body  of  southward-moving  water  (d)  is 
that  derivei  from  the  melting  of  ice  in  the  Arctic  regions.  This 
water  is  probably  spread  over  the  surface  in  summer  and  autulnn, 
and  makes  its  way  southward  to  the  east  of  Iceland  and  the  Faeroe 
islands.  So  far  as  the  region  under  discussion  is  concerned,  it  may 
probably  be  assumed  that  the  water  from  the  centre  of  the  Norwegian 
sea  (c)  has  a  salinity  of  35  per  mille  to  35*3  per  mille,  and  that  a 
salinity  of  less  than  35  per  mille  indicates  a  large  admixture  of  water 
of  Arctic  origin  (d). 

The  difficulty  of  interpreting  the  sections  across  the  Faeroe-Shetland 
channel  in  the  light  of  the  above  is  immensely  increased  by  the  fact 
that  the  line  of  section  lies  just  in  the  region  where  the  waters  from 
the  sources  mentioned  meet  and  mix,  and  that  we  have  no  simultaneous 
observations  in  the  regions  of  origin.  The  difficulty  is  specially 
apparent  in  studying  the  distribution  of  temperature,  for,  unlike 
salinity,  temperature  may  change  without  movement  or  mixture  of 
the  waters.  The  most  important  point  is  evidently  to  note  that  when 
the  circulation  is  active,  isothermals  and  isohalines  are  crowded  to- 
gether, showing  strong  gradients  of  temperature  and  saltness,  while 
weak  gradients  are  an  indication  of  weak  circulation,  the  waters  moving 
slowly  and  being  very  completely  mixed. 
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The  general  oonditions  oontrolling  the  moyement  and  mixture  of 
waters  are  :  (1)  the  Norwegian  stream  (b)  is  out  off  below  by  the  Wyville- 
Thomson  ridge  at  a  depth  of  abont  300  fathoms — north  of  the  ridge  its 
waters  are  mixed  with  ioe-oold  water  of  slightly  lower  salinity  drawn 
up  by  the  **  nndertow  "  to  an  amount  depending  partly  on  the  velocity 
of  the  stream,  and  increasing  with  it  (see  *  Twelfth  Report  of  the 
Fishery  Board  for  Scotland,'  p.  351)  ;  (2)  the  drift  current  (a)  and  the 
European  stream  are  independent  of  one  another,  but  where  the  former 
exists,  i,e.  as  a  northward-moving  current,  the  waters  of  (a)  and  (6) 
are  likely  to  be  indistinguishable  by  means  of  either  temperature  or 
salinity  observations;  (3)  the  southward-moving  waters  (c)  and  (d) 
may  be  independent,  and  they  may  or  may  not  be  fully  mixed  before 
entering  the  Faeroe-Shetland  channel ;  (4)  when  the  northward-moving 
currents  are  strong,  they  will  tend  to  be  surface  currents,  because  of  the 
relatively  high  temperature  of  the  waters.  When  they  are  weak,  their 
waters  will  be  cooled  by  contact  and  mixture  with  the  cold  underlying 
waters.  The  southward-moving  waters  will  tend  to  be  under-currents 
because  of  their  low  temperature,  and  will  only  rise  to  the  surface 
when  they  are  exceptionally  strong  relatively  to  the  northward-moving 
currents,  or  when  they  contain  an  unusually  large  proportion  of,  on 
the  one  hand,  warm  Norwegian  sea- water,  or,  on  the  other,  fresh  Arctic 
water. 

Taking  now  the  sections  in  order,  the  first  is  that  for  August,  1893, 
based  on  the  Jackal  observations.  In  the  report  on  these  observations  I 
expressed  the  opinion  (p.  352)  that  the  conditions  were  there  *'  favourable 
to  an  increase  of  the  Atlantic  current,"  but  at  the  same  time  it  was  noted 
(p.  337)  that  during  the  observations  the  navigating  lieutenant  of  the 
ship  found  *'  a  southerly  drift  amounting  to  approximately  1 0  miles  in 
twenty-four  hours."  With  the  information  available  at  the  time  as  to 
the  sources  from  which  the  waters  were  derived,  it  was  impossible  to 
identify  clearly  all  the  factors  involved,  or  to  give  a  complete  explana- 
tion of  the  movements  going  on.  I  had  to  content  myself  with  an 
attempt  to  discuss  the  mechanism  of  the  process  of  mixture  of  the 
northward  and  southward  moving  waters,  on  the  assumption  that  the 
former  (a  and  h)  were  one,  and  the  latter  (c  and  d)  one.  The  difficulties 
which  arose  led  me  to  undertake  an  investigation  of  the  movements 
of  surface  waters  in  the  North  Atlantic,  and  as  a  result,  to  separate 
the  stream  current  (h)  from  the  surface  drift  (a);  the  resolution  of 
the  southward-moving  waters  into  (c)  and  (d)  is  chiefly  the  result  of  the 
observations  of  the  Ingolf  expedition  (1896)  and  of  Prof.  Pettersson's 
discussions.  In  the  light  of  these  more  recent  conclusions  it  appears  from 
the  section  (Fig.  2)  that  in  Augast,  1893,  the  Norwegian  stream  was 
running  strongly  northward,  its  main  centre  lying  on  the  eastern  side 
of  the  channel  at  a  depth  of  about  80  fathoms,  while  its  wateis  extended 
nearly  to  the  Faeroe  islands.     The  cold  bottom  water,  which  shows  no 
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marked  tendency  to  rise  towards  the  surface,  was  entirely  out  off  from  a 
thin  layer  of  relatively  fresh  snrface  water  (salinity  below  d5'3), 
which  covered  tlie  whole  snr&ce  of  the  channel  to  a  depth  of  a  few 
fathoms,  and  near  the  Shetlands  extended  to  the  bottom.  This  layer 
was  probably,  as  Helland-Hansen  has  suggested,  water  from  the 
Norwegian  sea  (c),  rather  than  a  mixture  of  it  with  water  whioh 
had  oome  from  the  south  through  the  Faeroe-Shetland  channel,  as  I 
supposed  at  the  time.  Its  southward  movement  would  account  for 
its  appearance  at  station  YIII.  in  the  north-west  of  the  North  sea, 
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FIG.   2.— PAEROE-BHETLAND  CHANNEL.      TEMPERATURE  AND  SALINITY,  AUGUST,  1898. 

H.M.8.  JACKAL. 


referred  to  above,  and  for  the  southerly  drift  of  the  Jackal  during  the 
observations. 

The  section  for  July,  1900  (Fig.  8),  shows  a  state  of  affairs  so 
remarkable  that  if  it  were  possible  to  doubt  the  accuracy  of  the  observa- 
tions, one  would  be  almost  inclined  to  take  refuge  in  doing  so,  but  the 
complete  consistency  of  four  sets  of  soundings  makes  the  supposition 
unreasonable.  Salinity  is  at  all  depths  remarkably  high,  scarcely  falling 
anywhere  below  35*4.  At  a  depth  of  400  fathoms,  i,e,  100  fathoms 
below  the  WyviUe-Thomson  ridge,  is  a  maximum  of  salinity  of  35*6,  in 
water  having  a  temperature  of  melting  ice.  Above  this  is  a  mass  of  water 
of  salinity  about  35*4,  the  minimum  occurring  with  low  temperature 
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near  the  middle  of  the  channel  in  abont  250  fathoms.  Above  thisy 
again,  the  saltest  (35*6)  and  warmest  water  lies  on  the  east  side  of  the 
channel,  although  close  to  the  Shetlands  salinity  falls  again  near  the 
surface.  This  extraordinary  distribution  seems  to  indicate  that  at 
an  earlier  date  than  that  of  the  section,  probably  in  the  previous 
winter,  there  had  been  a  strong  movement  of  very  salt  water  from 
the  Norwegian  stream  and  surface  drift  (a  and  &),  which  from  some 
external  cause  afterwards  failed.  Below  300  fathoms  the  water,  pro- 
tected by  the  Wyville-Thomson  ridge,  remained  stationary,  and  was 
gradually  cooled  down  to  0°  C.  by  contact  and  slight  mixture  with  the 
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no.    3. — FAEUOE  SHETLAND   CHANNEL.      TEMPERATUBE   AND   SALINITY,   JULY,   1000. 

YACHT    WALWIX- 


water  lying  under  if.  Above  300  fathoms  a  southward  movement 
probably  set  id,  lowering  both  temperature  and  salinity,  and  this  was 
followed,  probably  just  before  the  date  of  the  section,  by  a  re-estab- 
lishment of  the  Norwegian  [stream  (h)  in  full  force,  the  water  being 
somewhat  Salter,  but  the  stream  in  almost  the  same  position  as  in  1893 
(Fig.  2). 

The  season  1901  is  represented  by  two  sections  (Figs.  4  and  5) ;  the 
observations  forming  the  first  were  made  between  May  14  and  June  4  ; 
those  forming  the  second  between  July  4  and  July  16.  Thus  the  middle 
dates  are  May  24  and  July  10,  and  a  comparison  is  of  particular  interest, 
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because  these  are  the  first  sets  of  observations  whioh  have  been  made  in 
this  area  at  dates  close  enough  to  admit  of  direct  comparison,  or  to  give 
any  idea  of  the  rate  at  which  changes  occur.  In  both  sections  nearly 
the  whole  channel  is  filled  with  water  of  35*5  salinity  or  over,  and  in 
the  depth  temperature  is  low.  The  freshest  water  (35 '3)  appears  on  the 
east  side  of  the  channel  at  a  depth  of  380  fathoms,  apparently  indicating 
an  intrusion  of  deep  water  from  the  Norwegian  sea  into  a  mass  of 
Atlantic  water,  which  had  been  cooled  down  in  the  same  way  as  in  the 
previous  years.  It  is  to  be  observed  that  this  centre  of  low  salinity  is 
also  one  of  low  temperature,  the  readings  at  300  and  400  fathoms  rising 
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FIG.    4. — FAEBOE-SUETLAMD  CHANNEL.      TEMPERATURE   AND   SALINITY,   MAY   AND  JUNK, 

1901.      YACHT    WAfAVjy. 


from  east  to  west.  All  the  western  side  of  the  channel  is  occupied  by 
water  of  35*5  salinity.  In  the  strata  nearer  the  surface  we  find  the 
first  indication  of  the  features  so  strongly  marked  in  1902,  in  which  the 
saltest  and  warmest  waters  appear  as  two  branches,  one  a  little  to 
the  west  of  mid-channel,  and  another  on  the  east  side,  cloi^e  to  the  land. 
In  the  interval  between  May  24  and  July  10  the  distribution  in  the 
depth  seems  to  have  become  more  uniform.  In  the  depth  the  centre  of 
low  temperature  and  salinity  on  the  east  side  has  disappeared,  and 
apparently  the  whole  breadth  of  the  channel  is  occupied  by  water  of 
about  35*4  salinity.     In  the  upper  layers  the  two  branches  of  warm 
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salt  water  are  farther  apart  at  the  snrface,  the  western  member  is 
more  strongly  marked,  while  at  intermediate  depths  (100  to  300 
fathoms)  salinity  has  increased  slightly  on  the  east  side,  and  diminished 
on  the  west.  The  differences  point  in  effect  to  a  strengthening  of  both 
the  northward  and  southward  moving  streams  above  300  fathoms,  the 
latter  keeping  to  the  west,  while  the  former  keeps  to  the  east,  but 
sends  a  narrow  branch,  50  to  60  fathoms  deep,  along  the  western  side. 
It  is  Doteworthy  that  there  is  no  indication  of  a  southward  movement 
of  fresher  water  towards  the  ShetlandB. 

For  the  year  1902  we  have  four  sections  (Figs.  6  to  9),  the  middle 
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dates  being  May  24,  June  24,  July  21, and  August  29.  Some  are,  of  course, 
incomplete,  and  salinity  observations  are  wanting  for  the  July  section, 
but  it  seems  possible  to  follow  the  course  of  events  with  considerable 
certainty. 

In  the  May  section  the  first  p9int  to  be  noticed  is  the  remarkably 
low  temperature  and  salinity  in  the  depth.  Up  to  within  200  fathoms 
of  the  surface  the  salinity  is  about  35*2,  slightly  higher  on  the  east 
side  and  lower  on  the  west,  while  at  that  depth  the  temperature  is  only 
2°.  Nearer  the  surface  the  northward  flow  of  water  is  apparent,  the 
salinity  rising  above  35*6  in  warm  water  on  the  east  side,  and  scarcely 
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falling  below  35*5  on  the  west.  In  Jnne  it  appears  that  the  northward 
movement  had  oeased  altogether,  and  that  a  southward  set  at  all  depths 
has  begun,  except  on  the  west  side  of  the  channel,  within  about  100 
fathoms  of  the  surface,  where  the  conditions  remain  practically  un- 
chaDged.  The  surface  salinity  is  now  almost  uniformly  35*4,  and  in 
the  depth  the  isohalines  of  35  2  and  35*1  appear  to  have  moved  east- 
wards. Temperature  has  fallen  at  the  surface,  become  more  uniform 
down  to  the  lOO-fathom  line,  and  fallen  at  400  and  500  fathoms.  The 
June  observations  reveal  for  the  first  time,  observations  being  wanting 
for  May,  a  steep  gradient  of  temperature  on  the  east  side  between 
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100  and  200  fathoms.  The  2""  reading  at  station  A3  at  200  fathoms 
in  May  makes  it  likely  that  a  similar  distribution  existed  during  that 
month. 

In  the  July  section  the  form  of  the  isotherms  shows  a  farther 
advance  of  cold  water  in  the  depth.  Temperature  has  fallen  generally, 
and  a  wedge  of  cold  water  near  station  A8  rises  almost  to  the  surface. 
On  either  side  of  this,  warm  water,  possibly  parts  of  northward-moving 
streams,  extends  down  to  something  like  150  fathoms.  In  the  August 
section,  drawn  from  the  observatioos  of  H.M.S.  Jackal  published  in 
Nature^  the  cold  wedge  shows  still  further  advance,  and  its  summit 
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has  shifted  more  into  the  centre  of  the  channel.  The  low  salinity  at 
all  depths  is  quite  the  most  remarkahle  feature  of  the  section,  indicating 
an  unusually  large  proportion  of  water  of  Arctic  origin  in  the  Norwegian 
sea.  This  water  appears  to  be  moving  southwards  in  mid-channel,  both 
at  the  surface  and  in  the  depth,  a  slight  weakening  being  apparent 
between  50  and  100  fathoms,  wheie  the  salinity  rises  above  35*1.  On 
the  western  side  the  increase  of  salinity  is  so  slight  as  to  make  it 
doubtful  if  any  northward  movement  is  taking  place ;  it  seems  more 
likely  that  the  35*4  water  observed  there  in  June  is  merely  undergoing 
mixture  with  the  fresher  water,  a  view  supported  to  some  extent  by  its 
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steady  temperature.  A  northward  movement  is,  however,  apparent  on 
the  eastern  side,  where  the  temperature  is  relatively  high,  and  the 
salinity  rises  above  35 '4. 

We  may  summaiize  these  results  as  follows  : — 

1893. — Both  northward  and  southward  moving  streams  strong.  Tho 
Norwegian  stream  occupied  most  of  the  channel  in  the  intermediate 
depths  j  below  it  water  was  moving  southwards,  and  on  the  surface  a 
thin  layer  also  moved  southward  ;  this  layer  became  thicker  on  both 
sides,  and  near  the  Shetlands  extended  to  the  bottom. 

1900. — The  whole  channel  is  occupied  by  water  from  the  south, 
northward  movement  haviog  apparently  been  strong  earlier  in  the 
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season.  At  the  date  of  the  obserrations  (Jnlj)  little  movenient  was 
in  progress,  bnt  there  are  indications  of  intrusion  of  water  from  the 
north  at  a  depth  of  about  300  fathoms,  and  at  the  surface  on  the  east 
side. 

1901. — There  are  indications  of  feeble  southward  movement  in  the 
depth,  but  most  of  the  channel  is  occupied  by  water  which  has  oome 
from  the  south.  A  weak  northerly  movement  is  apparent  near  the 
surface,  with  some  tendency  to  split  into  two  branches,  one  west  of 
mid-channel,  the  other  near  the  east  side. 

1902. — Unusually  cold  fresh  water  filled  the  channel,  at  all  depths 
below  150  fiftthoms,  throughout  the  season.  In  May  the  surface  waters 
were  of  southern  origin,  and  were  moving  northward,  but  as  the 
season  progressed,  southward  movement  increased  both  at  the  sorfaoe 
and  in  the  depth,  especially  in  mid-channel,  the  waters  mixing  with 
and  driving  out  those  of  southern  origin  on  each  side.  That  this  move- 
ment extended  far  to  the  southward  is  shown  by  the  fact  that  an  ice-floe 
was  met  with  during  July  off  the  Treshinish  islands,  on  the  west  side 
of  Mull.  The  summer  of  1902  was  one  of  the  worst  on  record  in  the 
Faeroe-Shetland  channel,  and  hydrographical  work  was  exceedingly 
difficult. 

A  comparison  of  the  1902  sections  with  the  admirable  charts  of 
surface  temperature  published  as  insets  in  the  British  '  Pilot  Chart  of 
the  North  Atlantic,'  shows  in  the  clearest  manner  the  relation  between 
the  surface  movements  in  the  open  ocean  and  the  currents  in  the 
channel.  In  May  the  surface  temperature  was  normal,  or  slightly 
below  it,  between  the  west  coast  of  the  British  Isles  and  about  long. 
16*^  W.  Further  west,  and  to  the  north-west,  there  was  a  narrow  band 
of  water  above  the  normal  temperature,  obviously  supplying  the  water 
which  was  going  northward  on  the  east  side  of  the  channel.  In  June 
temperature  was  apparently  below  the  normal  over  the  whole  of  the 
surface  of  the  eastern  Atlantic,  and  in  the  subsequent  months  the  area 
of  low  temperature  gradually  narrowed,  until  in  October  it  had  entirely 
disappeared. 

I  hope  to  obtain  data  with  regard  to  atmospheric  pressure,  similar 
to  those  embodied  in  the  Pilot  Chart  for  October,  for  the  earlier  months, 
and  to  discuss  their  relation  to  the  observations  in  the  Faeroe-Shetland 
channel  in  a  later  paper.  The  Pilot  Charts  in  their  present  form  will 
be  an  invaluable  help  in  interpreting  the  observations  to  be  made 
under  the  international  scheme,  and,  as  Dr.  Wolfenden  informs  me 
that  he  intends  to  make  simultaneous  observations  at  depths  down  to 
1000  fathoms  to  the  west  of  Ireland,  the  mechanism  of  the  currents 
flowing  from  the  central  region  should  be  completely  and  finally  deter- 
mined. 

The  conclusions  arrived  at  up  to  the  present  may  be  stated 
thus : — 


THE  HTDROORAPHr  OF  THE  FAKROE-SHETLAND  CHANNEL.  431 

1.  Northward  movement  of  water  originating  as  a  drift  current  is 
strongest  in  the  Faeroe-Shetland  channel  during  winter. 

2.  Northward  movement  of  water  originating  as  a  stream  current 
is  strongest  in  summer,  being  probably  due  to  the  extension  of  the 
"  Atlantic  anticyclone." 

3.  The  northward  movement  2  is  the  more  uncertain,  and  varies 
most  in  different  years. 

4.  In  the  transition  stages  between  1  and  2,  or  when  2  is  abnor- 
mally weak,  the  water  in  the  Faeroe-Shetland  channel  may  remain 
practically  motionless  for  extended  periods.  If  the  channel  is  filled 
with  water  from  the  south,  this  water  will  gradually  cool  down  and 
sink,  being  cooled  by,  and  mixing  with,  the  cold  underlying 
waters. 

5.  To  the  north  of  the  Faeroe-Shetland  channel  the  waters  of  the 
Norwegian  sea  consist  of  a  mixture  of  waters  of  Arctic  origin  with 
those  of  Atlantic  origin,  the  latter  very  similar  to  1.  The  mixture  is 
in  most  cases  fairly  complete,  but  during  summer  water  of  Arctic  origin, 
set  free  by  the  melting  of  ice,  may  fomyi  a  surface  layer  of  considerable 
thickness. 

6.  The  waters  of  the  Norwegian  sea  make  their  way  southward, 
under  favourable  conditions,  into  the  Faeroe-Shetland  channel  and 
the  North  sea.  The  entrance  to  the  North  sea  is  probably  effected 
every  year,  as  there  is  no  opposing  northerly  current  on  the  western 
side.  In  the  Faeroe-Shetland  channel  the  southward  movement  is 
normally  prevented  by  the  northerly  currents  1  and  2,  except  at 
depths  below  300  fathoms,  where  the  northward  currents  are  cut 
off  by  the  Wyville-Thomson  ridge,  and  at  the  surface,  where  there 
may  be  a  southerly  drift  current.  In  exceptional  cases,  as  in  1902, 
the  northerly  movement  may  be  in  abeyance,  and  water  may  move 
southward  at  all  depths.  It  seems  likely  that  the  presence  of  this 
water  in  the  North  sea  has  a  special  bearing  on  biological  and  fishery 
questions. 

7.  The  movements  of  the  surface  waters  of  the  sea  and  the  tem- 
perature of  the  air  near  the  British  Isles  do  not  stand  in  any  direct 
relation  of  cause  and  effect.  Northerly  winds  bring  cold  weather,  and 
by  drifting  and  *'  banking  ''  cold  water  from  higher  latitudes,  briug  cold 
surface  water  with  them.  Southerly  winds  bring  warm  weather,  and 
bring  warm  water  from  low  latitudes  in  the  same  way.  The  tempera- 
ture of  the  surface  water  in  the  open  sea  influences  the  distribution  of 
atmospheric  pressure,  as  Pettersson  has  shown,  and  it  will  therefore 
affect  the  direction  of  the  prevailing  winds,  but  motion  has  nothing  to 
do  with  this  influence. 
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6  22 

5  20 

\V6 

50  46 

6  20 

6  02 

H4 

60  00 

5  20 

6  20 

III. 

Off  Fitful  Head. 

6  08 

IV. 

West  of  Yell  souod. 

5  30 

V. 

Oflf  FluKua  L.  11. 

4  50 

VI. 

ICast  of 

liressay. 

TABLK   II. 

TeMPEUATLKK   OllSKRVATIONS. 


1 

Depth. 

^4 

'    Depth. 

• 

J>at«. 

1             Puitition. 

,  io 

Date. 

Poaition. 

■   - 

-  — 

io 

1 

1        ----- 

fath 

m. 

1 

H 

! 

t 

- 

fath 

m. 

1 

H 

189J). 

1 

1899. 

July  1 

8  niilcHoff  Hoy 

lid. 

0 

0 

10-6 

Dec 

.  15 

Station  IV. 

•  •  • 

1     0 

0 

r,i» 

•t 

>» 

30 

55 

,  10-0 

»j 

1 

«  9                   ••  • 

•  •  • 

40 

1    73, 

8-r, 

?» 

N.  of  Westray 

•  •  • 

0 

0 

10-6 

J? 

18 

Station  V. 

•  •  • 

1     0 

o' 

7-2 

«» 

«» 

•  •  • 

40 

73 

10-6 

.« 

«  *                 •  •  • 

•  •  • 

56 

102 

H-G 

>> 

1  S.W.  of  Sumbur^jh 

0 

0 

9-7 

1900. 

lid. 

Jan. 

1 

1  Stiition  VI. 

•  •  • 

0 

0  , 

7-2 

. « 

«i 

6.') 

11!) 

8-9 

%% 

«  «                  •  •  • 

•  •  • 

52 

95. 

7-H 

i,    •« 

'  N.W.  of  Yell  sound 

0 

0 

11-7 

?< 

Station  III. 

•  •  • 

0 

0  , 

7-5 

»; 

?  J 

50 

in 

10-8 

♦J 

« «                  ... 

•  •  • 

.")9 

108 

81 

1) 

;  N.E.  of  Lamba  Ness 

0 

,      0 

11-7 

>» 

.•to 

Station  IV. 

•  •  • 

0 

0 

7*5 

>' 

1 

55 

101 

9-1 

«? 

•  )                  •  •  • 

•  ■  • 

53 

97 

«l 

„    4 

E.  of  Bressay 

•  •  • 

0 

,      0 

12-2 

Feb. 

9 

Station  v.... 

•  •  • 

0 

(1 

7-2 

?» 

" 

•  •  • 

55 

101 

8-1 

?« 

«  9                  •  •  • 

•  «  • 

54 

91 

7*5 

<» 

1  E.  of  Fair  Isle 

•  •  • 

0 

0 

10-0 

• « 

14 

Station  VI. 

•  •  • 

0 

0 

61 

»j 

)) 

60 

110 

m\ 

?j 

. «         .  • . 

•  •  • 

A^ 

84 

6-l» 

. « 

E.  of  Copinshax 

•  •  ■ 

0 

0 

10-6 

5» 

Station  III. 

•  •  • 

(1 

0 

5-8 

>> 

'» 

1 

43 

79 

8-9 

•? 

%%                  •  •  ■ 

•  •  • 

61 

111 

6-7 

Oct.  14 

8  miles  oif  Hoy 

Hd. 

0 

0 

10-6 

Miir. 

1 

Station  IV. 

0 

0 

5-(l 

>  > 

»» 

1 

40 

7.'{ 

11-1 

•  * 

«  «                •  •  • 

•  •  • 

58 

l(»(j 

5-S 

»    21 

Station  IV. 

1 
... 

0 

0 

9-4 

?* 

3 

Station  V. ... 

•  •  • 

II 

0 

0-1 

n 

n            ••• 

...  1 

5I» 

108 

10-6 

%  « 

•  %                 *  «  • 

•  •  • 

53 

l>7 

6-4 

„    23 

Station  V. 

•  •  • 

0 

0' 

9-7 

«  « 

4 

Station  VI. 

•  •  • 

0 

0 

f.*l 

)t 

?>         •  *  • 

•  •  • 

55 

101 

10-3 

'? 

« 1                 ••  • 

•  •  • 

59 

1(W 

«M 

„    27 

Station  VI. 

•  •  • 

0 

0 

9-4 

. . 

6 

Station  III. 

•  •  • 

0 

0 

<M 

»» 

>?        ••• 

•  •  • 

52 

95 

11-1 

?• 

«  «                  •  •  • 

•  •  • 

7(1 

128 

<;-i 

Nov.  10 

Station  III. 

1 

•  •  • 

0  1 

0 

7-2 

»» 

23 

Station  IV. 

•  •  • 

0 

0 

«l 

?j 

?i         ... 

•  •  • 

55  ' 

1(11 

8-1 

. . 

•  %                 •  •  • 

•  •  • 

55 

101 

61 

Station  IV. 

•  •  • 

0 

0 

6-9 

?• 

24 

Station  V. ... 

•  ■  • 

0 

0 

:%-H 

n 

%  %                 ••• 

•  ■  • 

60 

11(1 

9-4 

.  % 

*  «                  •  •  • 

•  •  > 

17 

86 

6-4 

,,    27 

Station  V.... 

•  •  • 

0 

0 

8-3 

%  • 

27 

Station  VI. 

•  •  • 

0 

0 

5-(» 

»> 

«  ^                  •  ■  • 

•  •  •    1 

52 

95 

9-2 

.  s 

■  «                  ••  • 

•  •  • 

.')(! 

91 

5-H 

Dec.    3 

Station  VI. 

•  ■  • 

0 

0 

7-2 

?1 

3(1  1 

Station  III. 

•  •  • 

0 

0 

4-4 

»> 

•  9                  •  •  • 

•  •  • 

50 

91 

8-9 

n 

1 

«  •                  fl  •  • 

•  •  • 

61 

117; 

5-f; 

.,      5 

Station  III. 

•  •  • 

0 

0 

6-7 

Ai)r. 

21 

Station  W . 

•  •  • 

0 

0 

6-7 

•  • 

y  %                  •  •  • 

*  *  * 

55 

101  1 

8-9 

5» 

%%                  •  •  • 

•  •  • 

53 

97 

6-4 

*  For  Dumbers  aud  positions  of  the  Jackal  stations  in  1893  and  1902,  see  '  Twelfth 
Report  of  the  Fishery  Ik)ard  for  Scotland,'  p.  364,  and  Nature,  vol.  66,  p.  654. 
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Dftte. 


Position. 


Depth. 


I 


I 


fftth.    m. 


IfKM). 
Aprir22 


24 


« «  of 


Station  V.... 
Station  VI*.  * 
Station  III. 
Station  V. 


May  24 

26  '■  Station  IV. 
2C  i  Station  III. 


'? 

<« 


?» 


June    9 


>> 


17  miles  W.N.W.  of  I 
Flagga  L.  H. 


•» 


6    miles    off     Yell 
sound 


12  ,  Stotion  IV. 
l.T 


•  •  • 

•  •  ■ 


10  miles  S.S.W.  of 
IV. 


July  1 1 


.« 


Station  III. 
Station  Al... 


?» 
?» 


Station  A2 


« . 
« % 

M 

«  « 
«  < 


12 
13 


•  » 


Station  A3 

•  •  • 

Station  A 4 


21 


•>•) 


23 


Station  A6 

* «  • 

Station  A (5 
Station  A7 
Station  A8 

Station  A9 


Aug.  28    10  miles  N.E.  ^  N 
from  Station  Al 


11 


20  miles  N.N.K.  of 
Station  Al 


21*  Station  A2 


•  * 


0  0 

54  99 

0  0 

65  119 

0  0 

65  119 
0  0 

54  99 

0  0 

64  117 
0  0 

66  121 
0  0 

1 

66  121 

0  0 

65  101 
0  0 

72  132 

0  0 

60  no 

0  0 

62  113 

0  0 

50  91 

KM)  183 

150  274 

0  0 

50  91 

100  183 

0  0 

50  91 

0  0 

50  91 

93  170 

0  0 

50  91 

84  154 

0  0 

100  183 

0  0 

50  91 

0  0 

100  183 

360  640 

0  0 

100 !  183 

0  0 

50  91 

100  183 

200  366 

280  512 

0  0 

I 

80  I  146 

150  i  274 

260 ;  467 

350  640 

0>   0 

50 '  91 

100  1^3 
200 .  366 

300  649 


400 


r32 


• 

f*^ 

Date. 

eS 

1900. 

6-7 

Aug.  29 

6-7 

Oct.    4 

6-4 

M 

I    6-4 

„     10 

5-8 

?> 

!    5-8 

,,     16 

8-4 

•« 

72 

„     19 

8-6 

<« 

7-2 

1901. 

6-9 

Jan.  12 

;    6-4 

?» 

:    8-4 

„    19 

j» 

8-4 

Feb.    2 

8-1 

•J 

i    7-2 

•» 

«? 

10-0 

May  14 

8-6 

•? 

9-2 

,,     15 

, 

»? 

'    7-8 

?» 

8-6 

?» 

7-6 

»j 

1  13-3 

»? 

'  ll-l 

.  1 

10-6 

M    21 

9-4 

?» 

1  11-1 

•J 

'    7-2 

« • 

1    7-2 

?« 

\  IM 

1' 

8-1 

• « 

'  10-3 

•» 

1     7-9 

«» 

1    7-2 

'» 

1  11-1 

.  • 

'    7-9 

. « 

7-9 

on 

'  10-6 

?» 

8-1 

•J 

10-6 

•  > 

1     8-1 

«j 

11-4 

»' 

•    7-8 

?» 

;    0-6 

.» 

1  11-7 

1' 

'    8-9 

June    3 

12-2 

»» 

• 

1? 

9-4 

«> 

9-2 

j« 

8-4 

>» 

7*8 

•? 

!  12-2 

»» 

91 

8-4 

?♦ 

6-1 

,,      4 

-0-6 

•J 

,  11-4 

«  % 

8-5 

«« 

7-4 

.,     11> 

5-3 

• . 

1-0 

»? 

0-0 

'? 

Position. 


SUtion  A2 
SUtion  III. 

Station  IV.' 

SUtion  V. '.'.'. 

Station  VI. 
?»        ... 

Station  IV. 

ji        ••• 
,  Station  V. ... 

Station  VI*." 

Station  HI*.** 

M         ... 
1  Station  Al 

SUtion  A2  * 

<)         ••• 

??        ••• 

1          f«        ... 

•J        ••• 

1 

SUtion  A3 

•»        ... 

,, 

««        ... 

f «        ... 

SUtion  A4   * 

j»         ... 

•  f         ... 

»j         ... 
SUtion  A5 

SUtion  AG 

4  f                •  •  • 

« »         ••  • 

■ 

»j        ••• 
SUtion  A  7 

»»         ... 

}«        •.. 

SUtion  A8 

. «         •• . 

«»         ... 

1           »«         ... 

SUtion  A9**' 

'                    « •                 ••  • 

%  9                *  •  • 

1      ;;     ;;; 

SUtion  All' 

<f         ... 

i  SUtion  Al* 

Depth.    ! 

• 

o. 

4»  ^^ 

fAth.    m. 

H 

...  ,  600 

914 

-0-7 

...  '      0 

0 

9-4 

...      70    128 

10-0 

0       0 

10-0 

...      75    104 

10-6 

—      Ji 

0 

8-9 

76 

137 

10-0 

...  ;     0 

0 

10-0 

...      57 '  104 

'  10-0 

...       0 

0 

i     7-8 

...      62 

113 

7-8 

...  1     0 

0 

7-2 

...      55    101 

7-8 

0 ;     0 

6-1 

...      60    110 

7*2 

...        0       0 

6-6 

...      62,113 

6-7 

...  '      0       0 

9-7 

...    114    209 

8-6 

0       0 

i    9-2 

...  '    45     82 

'    7-4 

...    100 

183 

.    6-1 

...  1  200 

366 

8-0 

...  •  300  1  549 

01 

...    4001732 

-0-6 

...    500,914 

-10 

...       0 

0 

8-9 

...  (    46 

82 

7-8 

...    100    183 

6-8 

...    200 

366 

4-7 

...    300 

549 

1-2 

...    400   732 

-0-2 

0       0 

8-9 

...      45     82 

7-5 

...    115    210 

6-7 

...    120 

220 

6-7 

...        0       0 

8*9 

...      90    lfi6 

6-7 

0,      0 

9-2 

...      46     82 

7-5 

...    100    183 

6-8 

...  1  145  1  265 

6-7 

...    150    274 

6-7 

0       0 

9-2 

...      45.    82 

7-8 

...      80    146 

6-7 

...    135  ;  247 

6-7 

...1      01      0 

10-4 

...      45i    82 

81 

...    100  '  183 

6-7 

...  1  200 

366 

6-7 

...    265 

467 

4-2 

...  i      0 

0 

10-8 

...  1    45 

82 

7-5 

...  '  100  ,  183 

«-4 

...    200   366 

4-7 

...  ;  300  ,  549 

0-8 

...    40O    732 

-0-3 

0 ;     0 

10-6 

...  ,    50 

91 

8-9 

...     100 

183 

8-4 

...    200  ,  366 

8-4 

...  '      0!      0 

9-7 

50 

91 

9-0 

100 

183 

8-4 

110 

201 

8-4 
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Date. 


1901. 
June  20 

Jaiy  27 

?» 

1902. 
May  17 


Jane    1 


>> 

»> 
»» 
»> 

»j 
?j 

»> 
?> 

j» 


19 
21 
22 


20 
27 

28 


18 


20 


Position. 


Station  A2 

Station  Al 

j« 

Station  A2 

?>  • 
>»  • 
»?         • 

Station  Al 
Stetion  A2 

>»        • 
Station  A3' 


Depth. 


21     Stetion  A4 


»»         ••• 

SUtion  m" 
>»  ... 
?t        ... 

Stetion  Al 

Stetion  A 2 

Stetion  A.V* 
Stetion  A 4 

Stetion  A  5 

j» 
Stetion  A6 

>» 
Between  A 7  and 

Between  A2  and 

>j 
»j 
jj 
i« 

Station  A2 


fatb. 


m. 


0 

4i) 

100 

200 

1300 

'400 

500 

0 

45 

80 

130   238 

Oi     0 

451    82 

100    183 


0 

82 

183 

366 

549 

732 

914 

0 

82 

146 


A8 
A9 


500 

0 
100 

0 
400 
500 
608 

0 
50 
100 
200 
300 
400 

0 

50 

108 

0 

50 

100 

0 
110 

0 
200 

0 

0 

50 

110 

0 
55 

0 
110 

0 
165 

0 
50 
100 
200 
300 
400 
500 

0 
50 


914 

0 
183 

0 
732 
914 
1112 

0 
91 
183 
366 
549 
732 

0 

91 

198 

0 

91 

183 

0 
201 

0 
3(>6 

0 

0 

91 

201 

0 
101 

0 
201 

0 
284 

0 
91 
183 
366 
549 
732 
914 

0 
91 


So 


10-0 
9-1 
8-5 
4-4 
0-1 

-0*3 

-0-7 
12-5 
9-4 
8-9 
8-6 
12-2 
9-2 
7-8 

-0-7 

10-8 

6-1 

7-8 
-0-1 
-0-6 
-M 

8 

7 

6 

1 

0 

0 

7' 

6 


•4 
•2 
•1 
•9 
•6 
•2 

•7 

6-7 
8-6 
8-4 
7-2 
9-2 
7-8 
8-4 
8-9 
7-8 
7-9 
7-5 
7-2 
8-1 
7-2 
8-6 
72 
8-9 
({•7 
9'4 
7-8 


•2 
•8 
•6 


2 

0 

-0-3 
-1-1 

9-4 

8-4 


DiXe. 


Position. 


Depth. 


1902. 
June  28 


Julv 


Aug 


29 

9 

15 


16 
17 
20 

21 


22 

:.  1 
3 


fatb. 


Station  A2 


?» 


ji 


Station  A2 


Stetion  A3 


>» 
»• 


Station  A4 


n 


Stetion  A5 


j» 


Stetion  A6 


»j 


Stetion  A  7 


?> 


8  miles  £.  of  A8 


100 
200 
300 
400 
500 
600 

Between  Aland  A  10<     0 

120 

6  miles  inside  A 1...       0 

80 

0 

j    50 

1100 

200 

0 

'.    50 

,100 

200 

0 

120 

0 

75 

0 

120 

0 

120 

0 

50 

100 

200 

260 

0 

50 

100 

200 

400 

500 

0 

80 

0 

,    80 

I    75 

I      ^ 
1110 

'      0 

100 

200 

300 

I  400 

1500 

0 

200 

400 

500 

0 

150 

260 


Stetion  A  9 

11  miles  S.  of  All 

Station  AlO 

17  miles  off  Foula 
Station  A 1 

10  miles  S.  of  A2!.. 

JJ 
«j 

»j 

5    I  10  miles's.  of  A9... 

I  JJ 

JJ 


Station  B4 


JJ 
•  J 


m. 


183 
866 
549 
732 
914 
1097 

0 
220 

0 
146 

0 

91 

•  183 

>d66 

0 

91 

183 

366 

0 
220 

0 
187 

0 
220 

0 
220 

0 

91 

183 

366 

476 

0 
91 
183 
366 
732 
914 

0 
146 

0 
146 
137 

0 
201 

0 
183 
366 
549 
732 
914 

0 
366 
732 
914 

0 
274 
476 


6-7 
4-4 
1-4 

—  0-6 

—  0-7 
-1-1 

9-4 
8-9 

10-0 
8-4 

10-0 
7-8 
6-7 
3-9 
9- 

4 

6- 
8- 

9- 


4 

8- 


•4 

■8 

■7 

•9 

'4 

•8 

•4 

7-8 

10-6 

7-8 

8-9 

6-9 

9-7 

7-2 

6-0 

1-9 

1-1 

10-0 

9-4 

8-9 

2-2 

1-1 

-0-6 

10-« 

8-9 

9- 

8- 

8- 

11 

8- 

io-r» 

6-7 

3-9 

0-3 

-0-6 

-11 

10-7 

8-4 

0-0 

—  0*« 

11-7 

9*2 

8-4 


•4 
•6 
•4 
•4 
•9 
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TABLE  in. 
Salinity  Obsrrvatioxs. 


•I 

■-4 


DAt<». 


1900. 
May  24 
26 


4 

;> 

6 

7 

8 

!) 
10 
11 
12 
13 
14 

16 
17 
18 

19 ; 

20 
21 
22 

2.-i 

24 
2:»  ; 
2(J 
27 

28  ; 

29 

30 

31 

32 

33  ; 

M 

35  ! 

36  i 

37  , 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
.50 

51 
52 
53 
54 
55 

56  i 

57  ' 
58' 
59 
61) 
61 
62 


>i 


.Tune 


»> 


26 
3 
12 
n     13 
July  11 

»» 
'» 

« « 


«  » 
«  « 


n 


12 


13 


20 
21 


23 


Oct.    4 


10 

16 

19 

„    20 
1901 
.Tan.  12 


19 


Feb.  2 


>» 


»» 


Mav  14 


Position. 


V. 

lA'. 

III. 

III. 

IV. 

in. 

Al 

>» 

A2 

A2 

j» 

n 

j> 

A3 

5. 


A4 


•  « 

A5 

A7 
AG 
A7 

«  * 

A8 

« » 

A9 

III. 

IV. 

»i 
V. 

VI. 

IV. 


IV. 

•  « 

V. 

III. 

VI. 

«J 

Al 


Depth, 
fath.    m. 


CI. 


0 

0 

0 

0 

0 

0 

0 

100 

160 

400 

600 

0 

100 

200 

,'JOO 

0 

100 

200 

300 

0 

60 

90 

0 

50 

80 

0 

0 

lOU 

150 

0 

100 

150 

250 

:J60 

460 

0 

100 

260 

350 

440 

36 

70 

0 

30 

67 

70 

35 

30 

57 

0 


67 

114 

0 


0 

0 

0 

0 

0 

0 

0 

183 

274 

732 

914 

0 

183 

366 

649 

0 

183 

366 

649 

0 

91 
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THE  VOLCANIC  ERUPTION  ON  TABISHIMA. 

Herb  Max  Kdtschbba,  A ij at ro- Hungarian  cdhbuI  at  YikoVama,  contrihutsi 
abort  article  oa  the  volcanic  eruptiiin  on  the  ialand  of  Tarirblma  to  the  MitU\ 
lungen  "f  the  Vioons  Geographical  S  icietj.  Ab  little  informatioD  about  thi 
remarkable  outburst  baa  reached  thia  country,  we  reproduce  Ilerr  Kutschera' 
paper  in  full. 

The  eipeditioD,  despatched  toTarishima  b;  the  sieamer  Hiogo  Maru  on  Auguf 
22,  hai  JUBL  returned.  The  ['fficial  repiirt  of  ihe  two  Univeraiiy  prulrssurs  sent  ) 
Bcientific  experts  has  not  jtt  heeo  iesDed,  bnt  we  have  the  accouLts  of  oeneipape 
correspon dents  who  accompanied  the  part;,  and  ske'chrs  of  the  islaud  u  i 
appeiired  b  fore  and  after  the  eniptioa  have  been  published  io  the  Japanese  pape 
Tokyo  Nkhi-Nichi. 

Figures  1  and  3  represent  the  orizinal  form  of  Tarishima.  The  highec 
mountain  peak  (1)  wis  Eomocbi-yama,  359  metri-s  in  bfi^ht  ia  the  centre  of  tb 
itUnd,  a  lunK-fXiio'^t  vulcaou  with  three  email  crUura  (14).  Oa  the  flank*  a 
Komochi-vama  was  Asahi-g-inn  (335  metres),  on  the  norih-east  (3),  and  Taukiji 
yama  (265  metre-)  on  the  suuih-weat  (2).  The  mountains  sloped  steeply  to  th 
Cvaal,  wQicb  had  only  orie  larga  inlet,  Cnitiaema  (4)  nn  iho  north.  Behind  thi 
inlet,  on  a,  terrace  27  metres  above  tQe  sea,  was  the  ectiletiicnt  Tamaki-mura  (5 
coDsietiD^  of  forty  houai-i',  and  onmed  a'ter  >he  farmer  of  the  islaud,  Hr.  Ilan-imo 
Tan.aki,  in  whose  tervico  liiU  ii  hibitants  hunluil  birds  and  collected  and  ehippe 
featheri",  l.irds'  hones,  and  guano.  To  faciliiate  their  work,  a  aujall  traniwa 
worked  with  a  wire  rope  (6)  had  been  laid  halfway  up  the  K'-mocbi-j ama,  Tb 
actual  huDlins  Buawm  on  Tafishima  lasted  from  November  to  February,  and  durin 
tlicsc  moi  tlia  some  500  people  rcsidei)  on  the  island.  The  produce  of  the  ielan 
last  jcar  amounied  to— feathers,  9G22  yen  (1  jen  =  2».);  biids'  bone*,  522.2 
yen;  guano,  3TbO  yen;  and  oil,  6G30  yen.    The  settlors  possessed  39  cattl«  an 
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46  pigB,  and  had  onltivated  g&rdeoi,  growiog  potatoes  and  other  vegetahlea.  Moat 
of  the  ialand  was  coTsrad  with  grew  and  busb,  Severel  iateta  (7  and  11)  studdod 
the  coast,  which  was  broken  bj  smsUer  inlets,  as  (8).  A  small  brook  (9),  flowing 
from  Komocbi-jama,  entered  the  «ea  in  the  north'Weat,  Tbe  coast  between  Cape 
Eatsumi  (10)  and  Cape  Fuoatsuki  (13)  was  flat  and  sandy  in  places,  elsewhere  the 
slope  to  the  sea  was  steep,  as  at  (16). 


After  the  eraptton  the  island  appeared  as  shown  in  Figs.  2  and  4.  Tbe  pteak 
of  Eomochi-f  ama  has  entirely  disappeared,  and  its  place  is  occupied  bj  a  cr&ter 
400  metres  long  and  200  metres  wide,  with  almost  perpendicular  walla  consisttng 
of  ash  to  a  depth  of  61  metres  below  the  margin,  and  still  emitting  quantities  of 
gas.  With  tbe  exception  of  a  small  corner  in  tbe  south-west,  where  the  vegetable 
gardens  are  still  flouriahing,  the  whole  island  is  covered  with  ash  and  strewn  with 


■If   *r 
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lara-hlocka.  Tbe  terraced  descent  to  the  bay  on  which  Tamaki-mura  stood,  hu 
diaappeared  under  aahes,  and  its  place  is  taken  by  a  steep  slope,  under  which,  as 
maj  be  supposed,  tbe  village  and  all  its  inbabitanta  lie  buried.  The  brook  (9)  ia 
no  longer  to  he  found,  and  a  new  inlet  (5),  cut  deep  into  tbe  coast,  has  made  its 
appearence. 

On  the  eontb-west  coast  quantities  of  hot  water  issue  from  a  submarine  voloanO) 
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or  more  probably  a  hot  spring  (Fig.  2,  No.  20).  The  ash  ooveriog  the  slopes  of 
the  mountain  is  still  very  hot  in  places,  but  there  is  no  other  sign  of  continued 
volcanic  activity. 

It  may  be  assumed  that  the  catastrophe  was  due  to  the  accumulation  of  gas 
within  the  Eomochi-yama ;  the  pressure  ultimately  forcing  an  outlet  by  blowing 
off  the  top  of  the  mountain,  and  scattering  the  material  of  which  it  was  composed 
all  over  the  island.  This  assumption  is  supported  by  the  facts  that  no  fresh  lava 
has  come  to  the  surface,  that  the  outburst  occurred  quite  suddenly,  and  that  there 
is  no  indication  of  continued  activity.  The  suddenness  of  the  explosion  may  be 
judged  from  the  fact  that  not  one  of  the  125  inhabitants  saved  his  life,  although 
several  boats  were  handy.  These  boats  were  kept  hauled  up  on  the  beach  because 
of  the  heavy  surf,  and  apparently  there  was  no  time  to  get  them  off.  Since  no 
human  bodies  have  been  found,  only  the  half-burnt  remains  of  two  cows,  it  may 
be  surmised  that  the  outburst  took  place  during  the  night  (August  9  and  10), 
while  all  the  inhabitants  were  in  bed.  From  the  present  configuration  of  the 
position  occupied  by  the  village,  it  would  seem  that  the  huge  mass  blown  up  by 
the  explosion  fell  upon  it  like  a  blow,  and  that  the  annihilation  was  complete. 
The  absence  of  ashes  on  the  south-west  of  the  island  is  no  doubt  due  to  the 
prevailing  westerly  wind. 
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The  eagerly  expected  news  of  the  British  Antarctio  Expedition  was 
reoeived  on  March  25,  when  the  arrival  of  the  Morning^  the  relief  ship 
of  the  expedition,  at  Lyttelton,  N.Z.,  was  reported  through  Beater's 
agency,  Commander  Scott's  brief  summary  of  the  work  so  far  accom- 
plished being  received  on  the  same  day.  The  report  shows  that, 
while  coming  in  for  their  full  share  of  difficulties  and  hardships,  the 
gallant  explorers  have  already  accomplished  an  amount  of  excellent 
work  which  justifies  us  in  considering  the  general  results  of  the  expedi- 
tion as  thoroughly  satisfactory.  One  of  the  officers,  Lieut.  Shackleton, 
is,  we  regret  to  say,  coming  home  invalided,  having  suffered  much  from 
exposure  during  an  arduous  sledge  expedition ;  while  one  of  the  seamen 
was  unfortunately  drowned  by  falling  from  a  cliff  during  a  blizzard. 
Otherwise  the  health  of  the  party  appears  to  have  been  good,  in  spite  of 
some  privation  experienced  before  the  arrival  of  the  Morning  through 
the  deterioration  of  some  of  the  supplies.  The  Discovery  has  revictualled 
from  the  Morning^  and  is  remaining  in  the  Antarctic  for  another  winter ; 
we  may  thus  hope  that  considerable  additions  will  be  made  to  the  results 
already  gained. 

The  telegraphic  summary  naturally  leaves  some  points  obscure,  and 
we  must  depend  to  some  extent  on  conjecture  in  piecing  together  a 
connected  account  of  the  doings  of  the  explorers.  This  is  especially  the 
case  from  the  fact  that  the  field  of  the  explorations  is  traversed  by 
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the  180th  meridian,  and  a  distinotion  is  not  always  made  between 
the  longitudes  on  the  two  sides  of  this  line.  The  pack  was  entered 
early  in  January,  1902,  in  lat.  67°.  After  visiting  Cape  Adare, 
Wood  hay,  and  an  excellent  harbour  in  lat.  76*^  30',  a  record  of  the 
Yoyago  was  left  at  Cape  Crozier  on  January  22.  The  DUcovery  then 
followed  the  ice-barrier  eastward,  and  in  165°  it  was  found  to  trend 
northward,  the  water  becoming  shallow.  From  the  edge  of  the  barrier 
high  snow-slopes  rose  to  an  extensive,  heavily  glaciated  land,  with 
occasional  bare  and  precipitous  peaks.  The  coast-line  was  followed  to 
lat.  70°,  long.  152°  30',  or  quite  150  miles  beyond  the  furthest  previously 
reached  in  this  direction. 

Eetuming,  the  ship  put  into  an  inlet  in  the  barrier  in  long.  1 74^, 
and  a  sledge-party  examined  the  land  as  far  as  78°  50'  S.  Excellent 
winter  quarters  having  been  found  on  an  island  near  Mounts  Erebns 
and  Terror,  the  coast  of  Victoria  Land  was  examined  as  far  as  a  con- 
spicuous cape  in  78°  50'  S.,  where,  contrary  to  previous  statements, 
mountains  do  not  exist.  The  ship  was  frozen  in  on  March  24,  and,  in 
spite  of  boisterous  weather,  the  expedition  passed  a  comfortable  winter 
in  well-sholtered  quarters.  The  lowest  temperature  recorded  was  62° 
below  zero.  Sledging  commenced  on  September  2,  and  a  record  was 
established  by  a  party  under  Lieut.  Eoyds  and  Mr.  Skelton  during  a 
trying  expedition  to  Mount  Terror;  while  Commander  Scott,  Dr. 
Wilson,  and  Lieut.  Shackleton  travelled  94  miles  to  the  southward, 
reaching  land  in  lat.  80"  17'  S.,  long.  103°  W.,*  thus  attaining  the 
farthest  south  ever  reached  by  man.  The  journey  was  accomplished 
in  most  trying  conditions.  The  dogs  all  died,  and  the  three  men  had 
to  drag  the  sledges  back  to  the  ship,  this  being  the  occasion  on  whioh 
Lieut.  Shackleton  nearly  lost  his  life  through  exposure.  Victoria  Land 
was  found  to  be  traversed  by  ranges  of  high  mountains,  which  in  82" 
reach  a  height  of  10,000  to  12,000  feet.  Foothills  resembling  the 
Admiralty  range  were  found  in  160°,  and  a  party  ascending  a  glaoier 
reached  an  unbroken  level  plain  at  an  altitude  of  9000  feet.  The  coast- 
line was  seen  to  continue  nearly  due  south  to  at  least  83°  20'  S.  Com- 
mander Scott  considers  that  the  ice-barrier,  which  continues  horizontal, 
is  afloat,  though  tlowly  fed  from  the  land>ice. 

The  chief  point  left  obscure  in  the  above  account  is  the  continuity 
or  otherwise  of  the  easternmost  land  seen,  which  was  traversed  by  a 


*  It  is  probably  safe;  to  coDclude  that  the  direction  of  this  loD^atudo  is  west  from 
tho  180tii  meridian,  to  which  initial  line  the  explorers,  like  their  predecessors  in  this 
region,  would  be  naturally  inclined  to  refer  their  movements,  though  the  amoont 
of  tho  longitude  is,  of  course,  reckoned  from  Greenwich.  In  all  previous  cases  tho 
longitude  has  been  given  without  statement  of  direction,  and  the  positions  appear  to 
lie  east  of  180°,  or  in  longitude  xoest  from  Greenwich.  In  mentioning  the  direction 
here.  Commander  Scott  would  seem  to  emphasize  the  fact  that  the  longitude  is  on  the 
opposite  side  of  180°  to  those  previously  given. 
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sledge-party  to  78""  60'  S.,  with  Victoria  Land.  Probably  the  data 
obtained  did  not  permit  of  an  answer  being  given  to  the  question,  but 
in  any  case  a  deep  gulf  appears  to  run  south,  in  the  intermediate  area, 
to  beyond  83°.  In  addition  to  the  purely  geographical  results,  the 
work  of  the  expedition  has  included  important  observations  in  the  field 
of  marine  biology,  magnetism,  oceanography,  meteorology,  seismology, 
etc.  Geological  data  were  also  obtained,  and  a  number  of  excellent 
photographs  taken. 

Since  the  above  was  written  it  has  been  ascertained  that  Captain 
Scott,  on  his  sledgo  expedition,  reached  82°  17'  S.  instead  of  80°  17'. 


ADDITIONAL  REMARKS  ON  NEW   DISCOVERIES  IN  THE 

TEXT  OF  CARPINI. 

The  question  of  the  original  manuscript  authority  for  the'  Historia  Mongalorum  * 
of  John  de  Piano  Carpini  has  been  still  further  complicated  by  the  extraordinary 
oversight  which  has  made  two  manuscripts  out  of  one,  at  the  same  time  that  one  of 
the  two  most  important,  oldest,  and  best  copies  was  passed  by  altogether.  '  For 
while  on  one  hand  the  Corpus  manuscript  (No.  181)  was  never  collated  or  examined, 
on  the  other  hand  the  copy  once  in  Lord  Lumley's  possession  and  known  as  the 
Lumley  manuscript,  from  which  Hakluyt  copied  (with  mistakes  enough)  his  text 
in  the  '  Principal  Navigations/  appears  to  be  no  other  than  the  identical  copy  now 
in  the  British  Museum  (Reg.  13  A  xiv.)  known  as  the  London  manuscript.  The 
'  two '  differ  in  this  only :  *  Lumley '  is  the  text  with  Hakluyt's  mis-readings ; 
*  London  *  is  the  same  text,  the  same  copy,  as  more  accurately  read  by  nineteenth- 
century  scholars.  Owing  to  the  oversight  of  Thomas  Wright,  when  he  collated,  or 
professed  to  collate,  the  English  manuscripts  of  Carpini  for  d'Avezac's  edition  of 
1838  (reprinted,  1839,  in  the  Hecueil ;  this  last  being  the  form  usually  quoted), 
readings  from  *  Lumley  *  and  *  London '  appear  together,  in  agreement  or  in  oppo- 
sition, upon  nearly  all  the  pages  of  the  standard  edition  of  the  grent  traveller  (see 
the  Recueil  de  voyages  et  de  m^moires  publie  par  la  Socidte  de  O^ographiCj  vol.  iv.i 
lb39).  The  London  manuscript  is  known  to  have  come  into  the  possession  of 
the  British  Museum  with  the  other  Lumley  manuscripts.  In  eviiience  of  its  origin, 
the  flyleaf,  folio  1,  recto,  bears  the  names  of  *  Arundel'  and  *  Lumley  *  written  in  a 
stiff  hand  at  the  foot  of  the  paze. 

As  to  the  '  new  *  or  at  least  hitherto  unexamined  manuscript  of  Carpini  in  the 
manuscript  vol.  No.  181  of  the  Corpus  Christi  College  collection  in  Cambridge,  a 
manuscript  which  we  may  best  call  *  Corpus,*  and  which  (us  already  pointed  out)  is 
the  same  as  the  manuscript  called  by  old  catalogues  'Bennet  College  No.  61,*  a 
further  examin^ition  enables  me  to  add  some  remarks  to  those  I  have  already  made 
in  the  Geographical  Journal  for  December,  1902.  There  are,  in  all,  thirty-two 
passages,  longer  or  shorter,  which  may  be  called  author's  additions,  found  only  in 
the  Corpus  (or  Cambridge)  and  the  Petau  (or  Leydcn)  manuscripts.  In  all 
of  these  the  similarity  of  the  two  is  close :  the  differences  are  rarely  more  than 
verbal.  It  is,  perhaps,  in  the  chapter  headings  that  most  variations  are  to  be  found, 
and  even  here  the  variations  are  not  numerou:*  or  considerable.  Carpini*d  four  great 
name-lists— of  the  Mongol  princes^  of  the  nations  subdued  by  the  Mongols,  of  the 
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natioDB  that  had  successfully  resisted  them,  and  of  the  witnesses  to  the  veracity  of 
his  narrative — the  last  a  catalogue  which  includes  all  the  Italian  merchants  whom 
Friar  John  could  remember  as  trading  at  Kiev  on  his  return  in  1247 — are  identical 
in  the  Cambridge  and  Leyden  manuscripts,  whose  relationship  is  unquestionably 
that  of  sister  texts. 

G.  Raymond  Beazlbt. 


REVIEWS. 
ASIA. 

China  and  Japan. 

'  On  the  Coasts  of  Cathay  and  Cipango  Forty  Tears  ago.*    By  William  Blakeney,  r.n. 

London :  Elliot  Stock.    1902. 

The  author  gives  some  interesting  reminiscences  of  survey  work  on  the  coasts 
of  China  and  Japan  in  which  he  took  part  during  the  years  1856-62.  lu  the 
course  of  the  operations  in  the  far  East  during  the  Crimean  war,  the  ignorance 
which  then  prevailed  on  the  hydrography  of  those  regions  (the  island  of  Sakhalin 
was  still  supposed  to  be  connected  with  the  mainland)  had  much  hampered  the 
movements  of  the  British  fleet,  and  it  was  therefore  resolved,  on  the  conclusion  of 
peace,  to  despatch  a  surveying  ship  for  the  proper  charting  of  the  coasts.  The 
choice  fell  on  the  sailing  frigate  Admon,  which  was  placed  under  the  command  of 
Captain  W.  Thornton  Bate  (killed  in  1857  at  the  taking  of  the  Canton  forts),  Mr. 
Blakeney  serving  as  one  of  the  survey  officers.  During  the  commission  of  the 
Admon  important  surveys  were  carried  ont  in  many  parts  of  the  eastern  seas,  of 
which  accurate  charts  were  thus  for  the  first  time  made  available.  The  interest  in 
the  book  lies  chiefly  in  the  means  of  comparison  it  affords  between  those  days 
and  our  own,  both  as  regards  the  countries  and  politics  of  the  Far  East  and  the 
life  on  board  the  ships  of  the  British  navy.  Many  of  the  events  are,  of  course, 
well-known  history,  but  the  personal  element  in  the  narrative  gives  it  some 
freshness.  Mr.  Blakeney  considers  that  modern  events  in  the  East  threw  their 
shadows  before  them,  even  at  that  distance  of  time,  and  he  shows  that  the  recent 
Russian  advance  really  had  its  first  beginning  in  those  days.  Among  the  coasts 
and  ports  surveyed  by  the  Actaon,  one  of  the  most  important  was  the  sound  on 
the  west  coast  of  Tsusima,  on  the  strategical  importance  of  which  the  writer  again 
and  again  insists,  and  which  the  Russians  made  an  abortive  attempt  to  occupy  in 
1860.  It  was  a  fact  frustrated  largely  through  the  arrival  of  the  Adxon,  The 
book  is  illustrated  by  some  spirited  sketches  by  Mr.  Blakeuey's  brother  officer,  Mr. 
Bedwell,  as  well  as  by  copies  of  Chinese  and  Japanese  pictures,  charts  of  the  coasts, 
and  various  early  drawings  and  photographs. 

AFRICA. 

East  Africa. 

'  Two  African  Trips,  with  Notes  and  »Sugge8tion8  on  Big  (iame  I'rescrvation  in 
Africa.'    By  Edward  North  Buxton.    London :  Stanford.    1902. 

In  this  volume  Mr.  Buxton  puts  before  the  public  his  field-notes  taken  dnriog 
two  holiday  trips,  made  chiefly  for  purposes  of  sport,  the  one  in  British  East 
Africa,  the  other  on  the  White  Nile.  Of  geography  pure  and  simple  it  naturally 
contiuns  little  with  any  title  to  novelty,  but  the   book  has  special  claims   to 
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notice  from  another  point  of  view.  The  author  is  not  a  mere  slayer  of  big  game, 
but  an  enthufiiastic  student  of  the  habits  and  life-conditions  of  living  beasts  and 
birds.  He  has,  for  the  first  time,  made  a  serious  attempt  to  photograph  African 
wild  life  amid  its  natural  surroundings,  and  the  very  successful  results  (when  we 
think  of  the  difficulties  which  such  an  attempt  must  involve)  are  given  in  the 
present  volume  in  a  most  interesting  series  of  pictures.  The  absorbing  interest  of 
the  ''camera* stalks"  necessary  to  secure  these  results  can  well  be  imagined,  and 
Mr.  Buxton  insists  with  justice  that  a  successful  picture  of  wild  life  is  a  higher 
achievement,  even  in  the  realm  of  mere  sport,  than  a  trophy,  however  imposing. 
Now  that  he  has  led  the  way^  we  may  expect  that  other  travellers  will  follow 
suit,  and  a  new  interest  will  thus  attach  to  many  of  the  future  narratives  of 
African  travel.  Mr.  Buxton  is  deeply  interested  in  the  question  of  the  preserva- 
tion of  the  larger  species  of  African  wild  animals,  and  both  his  remarks  on  the 
subject,  and  his  map  on  which  all  the  game  reserves  of  the  British  protectorates  in 
East  Africa  are  laid  down,  are  of  value  in  this  connection.  He  clearly  shows  that 
the  mere  marking  off  of  such-and-such  areas  as  reserves  is  not  enough,  but  that 
careful  attention  must  be  given  to  the  surrounding  conditions,  the  needs  of  the 
game,  and  especially  their  periodical  migrations.  Besides  the  photographs  of 
living  birds  and  beasts,  there  are  others  which  illustrate  native  life,  types  of 
scenery  and  vegetation,  etc.,  some  of  the  river-bits  in  British  East  Africa  being 
paiticularly  striking. 

AMERICA. 

Colonial  History. 

*  New  France  and  Now  England.*     By  John  Flske.    London :  Macmillan.    1902. 

This  volume  was  intended  by  its  author,  the  late  Mr.  Fiske,  to  complete  the 
series  of  historical  works  already  published  by  him  on  the  history  of  the  North 
American  colonies.  The  early  history  of  the  United  States  had  been  dealt  with  in 
the  two  volumes, '  The  Beginnings  of  New  England,'  and  '  The  Dutch  and  Quaker 
Colonies  in  America,'  while  the  more  recent  part  of  the  story  had  been  told  in  his 
'American  Kevolution.'  The  intervening  period  was  marked  above  all  by  the 
increasing  rivalry  between  France  and  England  in  North  America,  and  its  final 
arbitrament  by  the  victory  of  Wolfe.  In  the  present  volume,  therefore,  the  author 
traces  the  growth  of  New  France  from  the  time  of  Cartier  and  Cbamplain  to  La 
Salle,  and  then  describes  the  development  and  gradual  extension  westwards  of  the 
British  colonies,  which  led  to  constantly  increasing  friction  between  the  two  nations. 
Much  of  the  story  has,  of  course,  been  often  told  before,  in  the  writings  of  Winsor, 
Parkman,  and  others,  but  many  readers  will  no  doubt  appreciate  the  opportunity 
of  learning  the  salient  facts  of  the  struggle  within  the  convenient  compass  of  Mr. 
Fiske's  narrative.  The  fifth  and  sixth  chapters  seem,  perhaps,  hardly  to  fall  into  line 
with  the  rest,  as  they  treat  solely  of  the  internal  condition  of  the  British  colonies, 
mainly  from  the  point  of  view  of  religion.  There  are  several  reproductions  of  early 
maps,  while  references  to  other  authorities  will  help  those  who  wish  to  pursue  the 
subject  further. 

South  America. 

'  Down  the  Orinoco  in  a  Canoe.'    By  S.  P^rez  Triana.    London :   Heinemann.     1902. 

This  gives  a  somewhat  slight  and  popular  account  of  a  journey  from  Bogota  to 
the  Orinoco  and  down  the  course  of  that  river  to  its  mouth.  The  author,  son  of  an 
ex-President  of  Colombia,  was,  during  one  of  the  periodical  South  American 
revolutions,  forced  to  seek  safety  in  flight,  and  the  only  way  open  for  this  was  that 
across  the  vast  forests  which  stretch  eastward  from  the  foot  of  the  Andes.    The 
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jonrocy  appears  to  have  been  made  some  years  ago,  though  dates  are  eschewed 
throughout.  This,  however,  is  of  the  less  importance  that  the  region  traversed  is 
one  of  the  least-known  recesses  of  the  continent,  and  its  picture  can  vary  little  in 
the  course  of  a  few  years.  It  is,  in  fact,  this  very  remoteness  from  the  world,  of 
these  interior  fastnespes  described  in  its  pases,  which  gives  to  the  book  ao  interest 
it  would  not  otherwise  possess.  The  author  waxes  eloquent  in  his  descriptions  of 
the  vast  forests  and  mighty  rivers  which  lay  on  his  route,  though  to  EDglish  ears 
his  language  may  sound  somewhat  flowery;  while  the  printing  of  a  laudatory 
preface  by  another  hand — an  objectionable  practice  which  has  become  too  commoo 
of  late — is  by  no  means  a  recommendation. 


OCEANOGRAPHY. 

Atlas  of  the  Atlantic  Ocean. 

*  Deutsche  Seewarte  :  Atlantisoher  Ozean.  £in  Atlas  von  39  Karten,  die  physikalischen 
Yerh&ltnisse  uod  die  YerkehrsstraBsen  darstellend.  Mlt  einer  orlaiitemden  Ein- 
leitang  und  als  Beilage  zam  Segelhandbuch  fUr  den  Atlantisohen  Ozean.'  2 
Auflage.  Ileraasgegeben  von  dcr  Direktion.  L.  Friederichsen  &  Co.,  Hamburg. 
1902. 

When  the  Fecond  edition  of  the  '  Segelhandbuch  fiir  den  Atlantisohen  Ozean '  was 
published  in  1898,  it  was  stated  that  the  publication  of  the  Atlas  belonging  to  it 
would  be  deUyed  until  it  was  possible  to  incorporate  in  the  maps  the  results  of  a 
number  of  investigations  then  in  progress,  especially  those  of  the  great  '*  Zehn 
Qrad-Quadratarbeit,^'  and  of  the  Valdivia  expedition.  The  work  has  now  been 
completed,  and  the  atlas  was  issued  at  the  end  of  last  year.  The  maps,  which  are 
drawn  on  M  creator's  projection,  have  been  reproduced  by  Wagner  and  Debes,  and 
are  without  exception  excellent  spt-cimens  of  cartography.  The  chart  of  depths 
(No.  1)  shows  very  strikingly  how  greatly  recent  soundings  have  modified  our 
conception  of  the  relief  of  the  bed  of  the  Atlantic  ;  it  is  practically  a  reduction  of 
the  admirable  equal-area  map  compiled  by  Dr.  G.  Schott  for  the  report  on  the 
Valdivia  expedition.  Sheet  2  shows  the  temperature  of  water  at  400  metres 
below  the  surface. 

In  sheet  3  the  surface  currents  and  distribution  of  drifting  ice  and  weed 
are  shown  for  mid-winter  of  the  northern  hemisphere.  This  map,  which  has 
been  drawn  up  by  Prof.  Kriimmel,  is  particularly  important,  as  it  represents 
generalizations  from  observed  facts  rather  than,  as  in  the  case  of  most  of  the  others, 
simply  the  facts  themselves.  The  probletn  of  drawing  a  satisfactory  current  chart 
still  remains,  it  seems  to  us,  to  be  satisfactorily  solved.  Nearly  all  are  much  too 
suggestive  of  *'  rivers  in  the  oceans,*'  and  in  some  respects  we  prefer  the  wavy 
arrows  of  the  Meteorological  Office  Current  Charts  to  the  stream-lines  of  this  atlas. 
The  markiog  of  regions  where  '*  drift "  currents  predominate  by  a  special  colour  is 
an  excellent  feature,  although  we  should  have  expected  to  find  part  of  the  equa- 
torial belt  so  marked,  as  well  as  the  extra-tropical  west-wind  areas.  While  it  is 
true  in  a  certain  seoge,  as  Prof.  Kriimmel  says,  that  the  general  current 
system  in  the  Atlantic  undergoes  little  seasonal  variation,  we  can  hardly  agree  that 
the  winter  chart  serves  quite  satisfactorily  for  the  whole  year.  The  drift  cir- 
culation shown  on  the  map  for  the  North  Atlantic  closely  represents  the  average 
state  of  affairs  in  winter,  but  in  summer  the  general  movement  in  the  belt,  say, 
between  lat.  50°  N.  and  lat.  60°  N.,  is  more  from  the  west,  while  on  the  eastern 
side  the  northerly  movement  is  frequently  absent',  and  sometimes,  at  least,  is 
altogether  reversed  between  Iceland  and  the  British  Isles. 
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The  four  following  mape,  No8.  5  to  8,  show  the  distrihution  of  surface  tempera- 
ture for  the  months  February,  May,  August,  and  November.  Sheet  9  gives  the 
mean  annual  temperature  of  the  air,  and  sheet  10  the  temperature  for  the  four 
months,  over  the  whole  Atlantic  basin.  These  last  are  particularly  valuable,  as  they 
extend  from  long.  100^  W.  to  30^  E.,  and  Include  all  South  America,  and  parts 
of  Europe,  North  America,  and  Africa.  The  next  two  sheets  give  the  air-tempera- 
tures for  each  month  over  the  oceanic  area  alone ;  all  these  maps  are  new,  and 
depend  largely  on  the  **  Zehn  Grad-Quadratrabeit.*'  Sheets  13  to  16  deal  similarly 
with  atmospheric  pressure,  the  material  being  derived  from  the  same  sources.  Next 
follows  a  series  of  charts  illustrating  the  general  meteorology  of  the  Atlantic,  the 
most  complete  and  exhaustive  series  of  its  kind  in  existence,  and  one  which  will 
well  repay  the  study  of  every  teacher  of  geography,  as  well  as  of  every  student  of 
special  climatology.  It  is  unnecessary  to  give  the  full  list  of  the  maps,  and  it  is 
difficult  to  single  out  any  as  of  special  value,  but  without  prejudice  to  the  others 
we  may  mention  the  plate  showing  weather  types,  from  E5ppen  and  van  Bebber's 
well-known  papers ;  the  maps  of  duration  and  direction  and  mean  change  of  wind- 
direction  of  storms,  from  the  important  paper  published  by  E.  Enipping  in  the 
Annalen  der  ffydrographie  for  August,  1901 ;  the  chart  of  mean  frequency  and 
tracks  of  cyclones  in  the  North  Atlantic ;  and  the  rainfiEtll  charts. 

The  last  section  of  the  atlas  includes  three  maps  showing  the  magnetic  elements 
for  1902,  two  showing  the  chief  routes  for  steamers  and  sailing  vessels  during  the 
winter  and  summer  months,  and  one  by  Dr.  H.  Bolan  showing  the  distribution  of 
the  chief  species  of  whales,  with  the  fishing-grounds. 

H.  N.  D. 

GENERAL. 

The  Geogbapheb  at  High  Altitudes. 

'  Climbing  on  the  Himalaya  and  Other  Mountain  Banges.'    By  J.  Norman  Collie, 

F.B.s.    Edinburgh :  David  Douglas.    1902. 

In  this  volume  Professor  Collie  has  given  us  something  of  his  mountaineering 
experiences  in  many  lands.  Portions  of  the  book  are  not  entirely  new,  having 
appeared  in  other  guise,  to  wit  in  the  pages  of  the  Alpine  JourncU  and  in  the  pub- 
lications of  the  Scottish  Mountaineering  Club. 

Although  nominally  addressed  to  the  mountaineer,  the  work  is  full  of  interest 
to  the  geographer,  and  is  illustrated  by  some  fine  photogravures  from  the  author's 
negatives.  The  most  important  portion  of  the  book  is  undoubtedly  that  dealing 
with  the  Himalaya,  which  occupies  the  first  half  of  the  volume.  After  an  intro- 
ductory chapter  on  the  history  of  mountuneering  in  India,  the  author  carries  us 
away  to  his  own  special  district  between  the  Astor  river  and  the  Indus,  where  the 
Diamirai,  Rupal,  and  several  minor  glaciers  cluster  on  either  flank  of  the  lofty 
Nanga  Parbat  range.  In  this  introductory  chapter  we  have  an  interesting  epitome 
of  the  chief  ascents  and  expeditions  in  various  parts  of  the  range.  In  this  con- 
nection it  is  interesting  to  note  that  the  author  accepts  Mr.  Graham's  account 
of  his  ascent  of  Eabru  (24,015  feet)  in  the  Eangchenjunga  range,  summing  up 
the  evidence  in  the  following  sentence :  "  Any  one  who  will  take  the  trouble  to 
read  his  account  of  the  ascent  of  Eabru,  cannot  fail  to  admit  that  he  must  have 
climbed  the  peak  lying  on  the  south-west  of  Eangchenjunga,  viz.  Eabru,  for  there 
is  no  other  high  peak  there  which  he  could  have  ascended  from  his  starting-point 
except  Eangchenjunga  itself.  .  .  •  Now,  if  they  climbed  Eabru,  they  were  at  a 
height  of  24,000  feet  whether  they  had  a  barometer  with  them  or  not,  for  that  is 
the  height  determined  by  the  Ordnance  Survey.'*    In  this  conclusion  he  agrees 
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with  Mr.  Pnibfi«ld,  who  viaited  the  peak  io  1R99,  and  Eabru  iiittit  in  future  be 
plBoed  first  io  ihe  catalogue  of  mouDlKm  asceTita  as  the  higheat  point  on  the  Eulh's 
•OffAce  jet  attaioed  b^  man.  One  of  ihe  chief  argnmeDta  urged  againat  this 
•■c«Dt  waa  the  aBeertios  that  Graham  makes  practically  no  refereoce  to  the  pangR 
of  moantun  sicknes',  which  it  h  aBBumed  he  muat  have  fi^lt  acutely  at  this  olti- 
tade.  Our  author'*  experioDce  in  thig  reepect  agrees  with  that  of  Sir  M.  CoDway, 
Hr.  PreahSeld,  and  others  who  hove  visited  the  Himalayns  of  receot  yeara.  Ooly 
once  did  the  party  on  Nauga  Parbat  eiperience  say  real  ill  effects  from  tliia 
cause,  and  that  wab,  as  in  similar  cases,  at  a  height  belnw  18,000  feet. 

This  expedition  to  Naoga  Parbat,  undertaken  in  189.i  with  Mr.  G.  Hastiugt 
and  the  late  Mr,  A.  F.  Hummery,  is  a  record  of  a  very  plucky  attack,  without  the 
assistance  of  professional  guides,  on  a  difficnlt  aod  isolated  range.  Between  Jaly  17 
and  August  24,  the  party  ascecdcd  the  Diamirai  peak  (19,000  feel)  and  croaked  tbe 
Diamirai  psss  (18,000  feet)  and  other  minor  passes  in  the  range,  while  a  height 
of  20,000  feet  was  reached  by  Uummery  and  Ragobir  on  Nanga  Psrbdt,  and 
21,000  on  tbe  rocka  above  the  M&zeno  pass  by  Mummery  and  HastiDge.  Alto- 
gether ihe  climbing  appears  to  have  been  of  the  severest  kind,  and  the  ascent 
oi  Naoga  Parbat  does  not  seem  to  be  any  Dearer  immediate  realizstion  than  that 
of  Kan^chenjuoga  or  E.,.  The  sad  accident  which  brought  this  expedition  to  a 
Budden  conclusion  is  now  well  known.  In  attempting  to  cross  the  Diama  paas, 
Mummery,  Bagobir,  and  Gorman  Singh  disappeared  for  over,  having  most  likely, 
it  seema,  been  overwhelmed  by  an  avalanche  falling  from  the  noith  face  of  Nanga 
Pafhat  Thus  perished  the  moat  briliiant  amaleor  climber  of  his  day,  and  one 
who  had  but  few  e<}iialB  among  professiona!  mountaineers. 

The  chapter  which  follows  on  tbe  Canadian  Rocky  mountains  forms  a  charming 
introduction  to  tbe  mountain  geography  of  this  little-known  regi-.u.  The  nomen- 
clature  of  peak  and  glacier  on  the  accompanying  map  shows  that  hero,  as  elsewhere, 
the  English  mountaineer  is  still  to  the  fore,  such  names  as  Pceshfield,  Bryce, 
Dent,  Stutfield,  and  Mummery  speaking  for  the  nationality  of  the  explorer  in 
no  uncertain  voice,  while  the  fact  that,  with  one  sad  exeepiiOE,  they  are  namce 
of  living  and  active  mountaineers  testiHes  to  the  recent  date  of  their  discovery. 
We  have  only  one  fault  to  lind  with  this  chapter,  and  that  is  that  it  is  all  too 
short.  We  feel  that  the  reader  has  been  mentally  jilted  ;  he  has  been  led  on  to 
admire  this  fair  country,  tbe  description  of  which  baa  been  clothed  in  moat  attractive 
garb,  only  to  find  him  self  excluded  in  tbe  end  from  more  intimate  confidences.  He 
would  like  to  have  heard  more  of  that  intsreBting  group  the  Colombia  range,  dis- 
covered by  tbe  author  and  his  party  in  189t<,  of  the  characters  of  the  group,  and 
tbe  nature  of  the  climHug  they  afford.  But  perhaps,  If  rumour  is  l<i  be  trusted, 
the  author,  like  a  skilful  cook,  has  merely  whetted  the  appetite  of  his  readers  by 
an  hors-il'teuvri:,  to  be  followed  by  a  joint  work  dealing  exclusively  with  tbb 
fascinating  country. 

In  tbe  chapter  on  the  Lofoten  islands,  the  author  shows  himself  a  master  of 
terse  analysis;  thus,in  speakingof  the  characteristic  scenery  produced  by  ice-eroaioD, 
he  very  happily  describes  the  country  as  having  been  "  worn  to  the  bone  " — that 
is,  suffered  the  rfiuoval  of  its  softer  superficial  covering:  a  truer  (teseriptioa  of 
ice-work  than  the  author  perhaps  iutenda,  fur,  in  speaking  of  the  Ofateu  Ijord,  he 
mentions  "valleys  whoee  sides  for  miles  are  perpendicular  walla  of  ruck,  someUmes 
a  couple  of  thousand  feet  high,  and  which  have  unduub'edly  been  excavated  and 
then  poliahed  by  the  power  of  ice."  With  due  deference  to  the  diHtinguished 
author,  we  would  Ilketoqurry  tbe  ''  undoubtedly,"  especially  as  we  read  in  the  aame 
paragraph,  "  On  Nanga  I'arbat  I  have  seen  a  vast  glacier  turned  to  one  side  by  ita 
own  moraine ;  "  aud  we  vrould  like  to  recaH  the  fact  that  the  same  phenomenon  has 
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been  frequently  deacribed  reoenUy  firom  *^an  arctio  ioe-sheet  audi  as  that  on 
Greenland  "  or  Spitsbergen. 

The  remainiog  chapters  are»  perhaps,  less  geographical  in  their  aim.  The 
chapter  on  the  Alps  (giving  incidentally  an  account  of  one  of  the  author's  most 
brilliant  ascents  with  Mummery  up  the  Brevna  route  of  Mont  Blanc)  should  be 
read  by  all  who  affect  to  deppise  this  cradle  of  the  mountaineering  race.  It  con- 
tains some  of  the  best-written  pages  in  the  book.  In  spite  of  modem  innovation, 
the  Alps  will  retain  their  splendid  fiiscination  for  many  a  year  to  come.  "  The 
overhanging  cornices  high  above,  for  ever  on  the  point  of  breaking  off,  will  still 
hang  poised  in  unstable  equilibrium.  The  storms  will  sweep  as  frequently  as  of 
old  across  that  mountain  land,  holding  for  a  brief  space  all  in  gloom ;  the  lightning- 
flashes,  the  roar  of  the  thunder,  the  driving  snow,  and  the  keen  biting  wind  will 
hunt  the  too  presumptuous  climber  back  to  lower  altitudes,  as  they  have  done 
often  before ;  and  afterwards  the  sun  will  shine  again,  dissolving  the  clouds,  drying 
the  lower  slopes,  and  showing  how  the  old  mountains  have  once  more  put  on  a 
clean  garment,  which,  in  magnificence,  in  glittering  splendour,  is  as  unmatched  or 
unequalled  as  the  deep  glowing  colour  of  that  '  solitary  handmaid  of  eternity,' 
the  open  ocean,  or  the  glories  of  the  heavens  at  dawn  or  at  sunset.*' 

The  author's  passion  for  sunsets  is  very  marked,  and  gives  rise  to  some  of 
the  finest  passages  in  the  book,  and  his  feeling  for  scenery  is  evinced  in  every 
page.  What  could  be  more  graphic  than  the  following  description  of  the  Lofoten 
islands  ? — "  For  those  who  care  to  climb  where  great  expanses  of  sky  and  clouds 
arch  slowly  down  to  the  far-off  horizon,  and  where  lonely  islands  are  set  in  open 
spaces  of  blue  water,  those  remote  Lofoten  mountain  fastnesses  beyond  the  arctic 
circle  are  difficult  to  equal.  The  low  circling  sun  making  it  for  ever  afternoon, 
flooding  sky  and  mountain  land  in  warm  luminous  colour,  which  deepens  the 
distances,  and  adds  perspective  to  ridge  after  ridge  of  serrated  and  barren  peaks." 

Though  the  description  of  actual  mountain  ascent  is  limited  to  a  few  portions 
of  the  book,  every  page  breathes  out  the  spirit  of  the  everlasting  hills,  the  attar  of 
mountain  memories  distilled  from  the  soul  of  one  of  Nature*s  truest  worshippers. 
It  is  indeed  a  charming  book. 

E.  J.  G. 
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TEB  8O0ISTT. 

The  Awards  for  1903. — The  Royal  Medals  and  other  premiums  of 
the  Society  have  been  awarded  this  year  as  follows:  The  Founder's 
Medal  has  been  assigned  to  Mr.  Douglas  W.  Freshfield,  in  recx)gnition 
of  his  valuable  contributions  to  our  knowledge  of  the  Caucasus,  both 
by  his  journeys  and  writings,  and  for  his  recent  explorations  round 
Mount  Eangchenjunga.  It  is  also  intended  as  a  mark  of  appreciation 
of  his  persistent  efforts  in  behalf  of  the  improvement  of  geographical 
education.  The  Patron's  Medal  will  be  given  to  Captain  Otto  Sverdrup, 
for  hib  important  discoveries  in  the  Jones  sound  region  during  his 
recent  arctic  expedition,  as  well  as  for  the  important  part  which  he 
played  as  captain  of  the  Fram  during  Dr.  Nansen's  famous  expedition. 
The    award    of   the   Special  Victoria  Medal,   given  for  geographical 
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research,  to  Dr.  Sven  Hedin,  has  already  been  announced  in  the  Jawmal^ 
as  it  was  made  during  the  recent  visit  of  the  explorer  to  this  conntry. 
The  Murchison  Grant  has  been  awarded  to  Mr.  Isaaohsen,  Captain 
Sverdrnp's  right-hand  man  during  his  recent  expedition,  to  whom  many 
of  the  geographical  discoveries  made  by  the  expedition  were  due.  ^The 
Back  Grant  goes  to  Dr.  W.  G.  Smith,  for  his  investigations  into  the 
geographical  distribution  of  vegetation  in  Great  Britain;  the  Gill  M^ 
morial  to  Mr.  Ellsworth  Huntington,  for  his  remarkable  journey  through 
the  great  canon  of  the  Euphrates,  described  in  the  Journal  for  August 
last ;  and  the  Cuthbert  Peek  grant  to  Major  J.  A.  Burden,  for  his 
excellent  route-surveys  in  Northern  Nigeria. 

EVBOPX. 

A  German  Critic  of  the  Ordnance  Survey  Maps.— In  explaining,  in  a 

recent  number  of  Petermanns  Mitteilungen  (1902,  No.  10),  the  method  adopted  in 
the  preparation  of  the  new  map  of  the  British  Isles  for  Stieler's  Handatlas,  Herr 
Eoffmahn  indulges  in  some  criticisms  of  the  English  Ordnance  maps,  which  are 
for  the  most  part  quite  unfounded.     His  statements  are,  indeed,  in  many  cases,  so 
wide  of  the  facts  as  to  be  quite  inexplicable,  except  on  the  supposition  that  he  hai 
consulted  some  out-of-date  sheets  of  the  old  edition  ;  but  as  he  shows  himself  in 
many  respects  conversant  with  the  latest  developments  in  the  work  of  the  Survey 
OfiBce,  it  seems  that  this  explanation  cannot  hold  good.    The  criticisms  are  in 
many  cases  general  ones,  no  speclGc  instances  of  the  alleged  defects  being  quoted, 
so  that  it  is  impossible  to  reply  to  them  except  by  an  equally  general  negative, 
but  there  are  also  some  definite  statements,  the  incorrectness  of  which  will  be 
evident  to  all  who  are  acquainted  with  the  Ordnance  maps.    Thus,  with  reference 
to  the  1-inch  map,  we  are  told  that  many  sheets  of  the  so-called  "  revised  **  maps 
date  back  thirty  to  forty  years,  the  revision  having  taken  place  a  generation  ago. 
As  a  matter  of  fact,  as  may  be  seen  from  the  date  printed  at  the  foot  of  each  map^ 
the  oldest  sheet  was  revised  considerably  less  than  ten  years  ago,  while  most  of  the 
sheets  have  been  revised  much  more  recently.     Changes  in  county  boundaries,  in 
regard  to  which  a  complaint  of  inaccuracy  is  made,  are  inserted  at  each  revision, 
while  new  railways  are  inserted  from  time  to  time  as  they  are  opened  for  tra£Sc. 
To  the  statement  that  considerable  towns  of  recent  growth  are  still  shown  as 
villages,  and  that  some  populous  industrial  centres  are  represented  as  mere  farms* 
it  is  obviously  impossible  to  reply  in  the  absence  of  any  citation  of  instances.     Herr 
Eoffmahn  appears  to  derive  his  ideas  in  many  cases  from  criticisms  which  have 
been  made  in  this  country,  failing  to  see  that,  even  if  true  when  first  put  forward 
ten  to  sixteen  years  ago,  the  subsequent  revision  has  rendered  them  quite  inappli- 
cable at  the  present  day.    It  is  somewhat  singular,  also,  that  among  the  sources  by 
which,  as  he  says,  he  was  obliged  to  supplement  the  maps  of  the  Ordnance  Survey, 
he  should  giv^e  a  prominent  place  to  Bartholomew's  2-mile  map  of  Scotland,  though 
this  is  itself  avowedly  based  on  the  Ordnance  maps.    The  criticisms  on  the  inferior 
methods  of  hill-representation  in  vogue  in  this  country  are  probably  not  intended 
to  apply  to  the  Ordnance  maps — if  so,  it  would  be  a  sufficient  answer  to  point 
to  the  1-inch  hill  maps  of  the  mountainous  districts  of  Scotland,  etc. — but  rather  to 
maps  for  use  in  schools.    But,  while  allowing  that  these  have  been  far  from  satis- 
factory in  the  past,  and  may  still  leave  room  for  improvement,  we  hardly  think 
that  Herr  Koffmahn  is  acquainted  with  the  better  class  of  school  maps  which  have 
come  into  use  within  recent  years.    He  expresses  the  hope  that  his  own  map  of  the 


THE  MONTHLY  BIOOBD.  449 

British  isles  may  be  largely  used  in  this  coantrj  as  well  as  in  (Germany,  and  it 
cannot  be  denied  that  it  gives  an  admirable  general  yiew  of  the  surface  features  of 
the  country — probably  the  best  in  existence,  considering  the  size  of  the  map.  It 
is  to  be  regretted,  howeyer,  that  the  scale  (1 : 1,500,000)  is  far  too  small  to  do 
adequate  justice  to  the  more  thickly  populated  districts. 

AfEbrestation  in  the  Black  Country. — A  society  for  promoting  the  afforesta- 
tion of  the  Black  Country  was  recently  inaugurated  by  a  meeting  held  at  Birming- 
ham, at  which  Sir  Oliyer  Lodge  presided.  It  is  a  common  idea  that  the  large  area 
in  this  district  covered  with  ash-heape  and  other  debris  is  necessarily  condemned 
to  remain  in  a  state  of  hideous  barrenness,  but  it  is  satisfactory  to  find  that  such 
is  not  by  any  means  the  case.  Commenting  on  the  recent  meeting.  Prof.  Schlich 
mentions,  in  Nature  for  February  26  last,  an  instance  from  the  Belgian  Ardennes, 
in  which  old  slag  and  ash-heape  were  found  by  him  well  stocked  with  oak  and 
ash  trees,  some  of  them  of  considerable  size,  and  he  states  that  it  was  the  know- 
ledge of  this  fact  which  suggested  to  Mr.  W.  R.  Fisher,  to  whom  the  credit  of 
bringing  it  forward  belongs,  the  idea  that  the  Black  Country  might  be  utiilized 
in  the  same  way.  The  area  with  which  it  is  proposed  to  deal  is  said  to  be  some 
14,000  acres,  now  covered  by  some  extent  by  grass,  and  grazed  oyer  by  sheep  ;  but 
if  systematically  planted,  the  adyantage  both  from  a  utilitarian  and  osthetic 
point  of  view  could  not  fail  to  be  important.  In  these  days,  when  practical  con- 
siderations alone  are  so  apt  to  carry  the  day,  it  is  pleasant  to  find  that  the  less 
tangible  results  of  such  afforestation  in  the  direction  of  improving  the  moral  and 
aesthetic  conditions  of  life  in  the  Black  Country  met  with  due  appreciation  at  the 
meeting.  Prof.  Schlich  urges  that  the  whole  undertaking  should  be  placed  under 
the  control  of  a  single  body  representing  the  yarious  interests  involved,  and 
suggests  fast-growing  conifers  as  the  most  suitable  trees  for  planting. 

The  Diois  and  the  Baronniai. — This  region,  which  is  described  by  M.  Paquler 
in  La  GSographie^  October  to  December,  1902,  occupies  the  eastern  part  of  the 
department  of  the  DrCme  between  the  plateau  of  Yercors  in  the  north.  Mount 
Ventoux  and  the  ridge  of  the  Lure  in  the  south,  Deyoluy  and  Gap  on  the  east, 
and  the  forest  of  Saou  and  Nyons  on  the  west  The  diyiding-line  between  the 
Diois  in  the  north  and  the  Baronnies  in  the  south  is  between  Mount  Ang^le  and 
Serres.  Throughout  the  region  synclinal  elliptical  yalleys  are  characteristic.  In 
the  south  they  lie  east  and  west,  with  a  sharp  deflection  to  the  north  on  the 
extreme  western  end,  whereas  in  the  Diois  the  whole  western  region,  with  the 
exception  of  the  forest  of  Saou,  has  the  synclines  stretching  from  north  to  south. 
The  east-and-west  direction  is  the  older,  and  represents  the  pre-oligocene  foldings 
which  characterize  the  Pyrenees  and  Provence.  The  north-and-south  synclines 
are  du9  to  post-Miocene  foldings  of  the  Alps,  which  are  alone  met  with  in  the 
Yercors  and  the  Chartreuse  farther  to  the  north.  The  region  is  therefore  an 
intermediate  one,  becoming  more  and  more  proyen9al  from  north  to  south.  Q'he 
alternation  mainly  of  harder  and  softer  limestone  determines  scarped  land- 
scapes where  they  are  not  too  steeply  tilted,  and  series  of  saw-toothed  ridges  where 
the  dip  is  nearly  yertical  in  the  anticlinal  areas.  The  establishment  of  a  stable 
drainage  system  in  such  a  region  of  synclinal  hollows  sharply  defined  and  sur- 
rounded by  anticlinal  ridges,  can  only  be  brought  about  when  the  anticlines  are 
sufficiently  worn  down  to  become  the  seat  of  the  principal  streams.  In  the 
Baronnies  a  mature  hydrographical  system  exists,  but  the  successive  stages  of  its 
eyolution  are  often  impossible  to  trace,  while  in  the  l)iois,  where  recent  tectonic 
moyements  haye  had  greater  play,  especially  on  the  western  side,  the  mature 
condition  has  not  been  reached,  and  capture  phenomena  are  easily  recognized  and 
testify  to  its  less  evolyed  condition.    The  western  Baronnies  are  drained  by  the 
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Eygues  and  the  Ouvise  lo  the  Rhone.  They  rUe  in  Urge  downfglda,  iu  which  tlwy 
flow  from  east  to  weal ;  but  in  the  woet  tbcy  turn  to  the  south-weel  at  right 
ftn^teB  to  the  tectonic  featuies  of  alpine  trend  acroM  the  IniUTerse  depreaiioo 
where  the  fold  axU  changes  lis  direction.  The  eastern  Baronnies  w»ra  ftlso 
originally  drained  to  the  west,  but  the  weariog  down  of  the  upfold  Qa  whicb 
glaciation  played  a  part)  along  which  the  Buech  now  flow^  has  tranaformed  tbe 
synclinal  Mijwge  and  Orpierra  into  obfequent  riTera,  while  the  westward  flowing 
Laiizence,  a  tributary  of  the  M^uuge,  is  a  relict  of  the  ola  consequent  Byateni.  Id 
the  Rosans  valley  this  development  ii  not  so  complete,  for  the  greater  part  i*  atill 
drained  westwards  by  the  Egyui's.  Tbe  hydrography  of  the  Dioia  is  leaa  mature. 
EUmiaating  the  small  part  tributary  to  tlie  Bueche  and  the  south-east  of  the 
ValdiGice,  the  Diois  is  aurrounded  by  upfolds  with  only  two  openings  to  the 
exterior  of  the  Alps,  the  one  used  by  the  Oule,  which  drains  the  aouth,  and  that 
of  tbe  Dione  in  the  north.  Tbe  course  of  the  DrOoie  from  south-east  to  north- 
west is  determiaed  by  the  folds,  which  are  compounded  of  the  east-west  and 
north-soulh  trends ;  from  Die  to  Espinal  it  curves  round  the  anticlinal  margin  of 
the  north  of  tbe  Dioia  plateau,  but  after  passing  the  gorge  at  Vercbery,  it  run* 
almost  due  west  to  tbe  Rhone,  parallel  to  Ibe  axis  of  the  forest  of  Saou,  but  cutting 
aoroia  a  transversal  depreaaioa  in  tbe  north-snuth  folds  wbich  it  crosses  on  tbe 
way  as  far  aa  Crest.  Its  course  here  may  be  compared  with  that  of  the  Eygue* 
above  Nyons.  The  valley  of  ihe  Oliarce  presents  ao  admirable  exampte  of  aa 
asymmetric  synclinal  area,  and  in  it  the  Bubsequeut  streams  are  of  great  impor- 
taoce.  The  Dole,  which  drains  this  valley,  begins  as  a  consequent  torrent,  but  iht 
synclinal  axis  is  not  followed  by  it,  and  the  chief  exit  from  the  valley  is  by  » 
subsequent  channel  at  right  angles  to  tbe  synclinal  axis.  In  the  upiwr  JuraMte 
limestone  the  irregularities  of  the  gorges  caiiDOt  be  eiplaiced  by  external  denn^ 
tioD,  and  it  is  necessary  tii  take  into  account  subterranean  erosion. 

Prof.  Cvijio's  luTeitipatioai  in  the  Balkaju.— With  the  object  of  com- 
pleting his  researches  in  tl}e  eastern  and  ceatral  parts.  Prof.  Ctrijio  has  mads 
explorations  in  the  mountain  region  of  tbe  lUIkaa  peninsula.  DuriDg  tbe  lasl 
■even  or  eight  jenrs  he  baa  crossed  it  at  forty  differeuC  points,  diatributed  over 
its  entire  length  from  the  Zajeijar  basin  in  Servia  to  the  Black  sea;  bat  the  greats 
number  of  those  crossings  were  made  in  tbe  summer  of  1902,  and  further  excur- 
sions have  been  made  to  the  Karadzi  mountains  and  tbe  Istraodzadagh,  Asa 
result  of  thete  journeys  considerable  additions  have  been  made  to  the  geological 
maps,  numerous  sections  hsve  been  drawn,  and  liues  of  folding  delermiaed.  Tb« 
relation  of  the  Jaila  niountaios  to  the  Balkans  has  been  elucidated  by  an  expe- 
dition to  the  Crimea,  which  permilled  a  study  of  the  tectonic  couditiona  of  the 
coast  ranges  in  thai  peniosula.  Prof.  Cvijic  is  now  working  up  the  large  amonnl 
of  material  be  has  collected,  and  attaches  special  imporUnce  to  the  preparation  d 
tectonic  maps  of  tbe  region  where  tbe  Tranajlvanian  Alps  (between  Hungary  aod 
Rumania)  merge  with  the  western  Balkans,  of  the  district  to  the  south  of  the 
Iron  Gates,  and  of  the  central  aod  eastern  parts  of  tbe  long  Balkan  chain.  The 
eeotions  are  also  being  elaborated  on  a  large  scale.  We  are  informed  thai 
the  observations  in  a  number  of  places  have  been  found  to  be  atJll  inadequatf^ 
and  that  Prof.  Cvijic  intends  to  remedy  the  deficiencies  by  further  exploralioDi 
next  summer.  The  chief  reaulls  of  tbe  investigation  will  be  communicated  to  tbe 
Jnternatiooai  Geological  Congress  to  be  held  at  Vienna  at  tbe  end  of  August,  and 
the  memoirs  will  be  published  by  the  Vienna  Academy  of  Bciencea. 

The  Middle  Urali.— The  second  part  of  vol.  ixiiv.  of  'Memoirea  de  la 
Soci^td  de  Phyuque  et  d'Histoire  Naturelle  de  Geneve  '  embodies  the  results  of 
work  by  Prof.  Louis  Dupaic  and  Dr.  Francis  Pearce  in  the  distriol  of  Raeteeskayl 
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and  KiziloYskaya-Datcha,  in  the  goveromeDt  of  Perm.    The  resion  is  watered  by 
the  upper  Koeva  and  irs  feeders.     This  river  is  one  of  the  numerous  tributaries 
that  flow  westward  to  the  Kama  from  the  low  hills  of  the  Middle  Ural,  and  joins 
the  main  river  some  hundred  miles  above  P^rm.    The  structure  of  this  portion 
of  the  Ural  system  is  of  a  highly  complicated  nature ;  its  main  line^  run  along 
parallel  chains  running  north-east  and  south-west  in  the  n'^rthem  portion^  but  the 
general  trend  swings  to  soufh-^'ast  in  thesouthf>m.    The  elevation  is  of  course  not    . 
great,  the  highest  point  reaching  little  over  4000  feet.    The  vegetation  consists 
of  dense  coniferous  and  deciduous  forests,  while  the  valleys  are  exceedingly  fertile. 
This  section  of  the  Ural  system  also  includes  the  wealthy  mineral  workings  which 
have  their  main  market  at  Ekaterinburg.    The  particular  section  of  the  country 
worked  by  Prof.  Duparc  and  Dr.  Pearce  is  here  described  in  very  full  detail.    The 
orograpbical  and  h>drographi<vil  features  are  first  considered,  accompanied  by  a 
sketch  of  general  conditions — flora,  fauoa,  population,  and  the  rest.    We  observe 
from  the  admirable  illustrations  which  accompany  this  section  how  little  the  Ural 
system  approximates  to  the  appearance  of  a  mountain  range  proper,  which  is 
usually  accorded  to  it  in  maps.    It  appears  in  these  photographs  as  a  succession 
of  low  upheavals  exactly  of  billow  form— long  slow  swells  succeeding  one  another 
in  a  regular  alignment.    The  rivers  are  not  particularly  rapid,  but  are  shallow, 
and  offer  no  great  facilities  for  regular  communication,  which,  in  effect,  is  difficult 
by  any  means.     The  travellers  note  how  the  long  "pirogues,"  though  of  the 
lightest  draught,  frequently  ran  upon  shoals.    The  second  and  third  parts  of  the 
treatise  are  concerned,  in  the  closest  detail,  with  the  geology  of  the  two  hills  to 
which  the  travellers  confined  their  most  careful  attentioo.    The  Urals  present 
a  coDsiderable  geological  uniformity ;  the  main  axis,  always  on  the  eastern  side  of 
the  upheavals,  consists  of  a  strip  mainly  composed  of  granites,  porphyries,  and 
rocks  of  a  kindred  nature,  while  the  long  western  descent,  with  which  we  are 
concerned,  has  coverings  from  Silurian  to  Triassic.    Thus  a  detailed  examination  of 
certain  ]K)ints  is  of  value,  and  the  careful  analysis  to  which  Prof.  Duparc  and 
Dr.  Pearce  have  subjected  the  peaks  of  Eoswinsky  mountain,  and  the  lesser  height 
of  Katechersky,  will  prove  of  the  greatest  interest  to  close  students  of  geology. 

ASIA. 

Tidal  Periodicity  of  Earfhquakai  in  Aiaam.— The  idea  that  the  relative 

frequency  of  earthquakes  may  be  influenced  in  some  way  by  the  action  of  the 
Sun,  Moon,  or  planets  on  the  Earth  has  long  met  with  attention  on  the  part  of 
scientific  men,  as  a  result  of  which  certain  generalizations  have  been  put  forward, 
as,  e.g.,  that  earthquakes  are  more  frequent  in  winter  than  in  summer,  and  by  night 
than  by  day.    The  laborious  researches  of  M.  Montessus  de  Ballore,  who  based 
his  conclusions  on  a  study  of  45,000  earthquakes,  seemed  to  show  that  when  large 
numbers  like  these  were  considered,  the  periodicity  apparent  in  individual  lists 
tended  to  disappear;  though,  on  the  other  hand.  Dr.  Davidson  showed  that  within 
definite  regions  there  is  a  distinct  seasonal  variation.    Mr.  R.  D.  Oldham,  of  the 
Geological  Survey  of  India,  has  lately  made  a  study  of  the  records  of  earthquake 
shocks  in  Assam,  which  have  been  kept  since  1897,  the  year  of  the  great  earth- 
quake in  that  province;  and  the  results  of  his  inquiry  are  put  forward  in  the 
Journal  of  the  Asiatic  Society  of  Bengal^  vol.  Ixxi.,  1902,  pp.  139-153  (also  issued 
as  a  reprint).    Mr.  Oldham  points  out  that  any  effect  which  the  attraction  of  the 
sun  and  moon  may  have  will  be  mainly  exerted  by  the  tide-producing  forces  they 
Fet  up,  and  he  therefore  briefly  sketches  the  way  in  which  these  are  exercised. 
If,  he  points  out,  we  suppose  the  force  exerted  at  any  point  to  be  resolved  into 
two  separate  forces — one  vertical,  the  other  horizontal,  the  vertical  force  attains 
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its  upward  maximam  where  the  satellite  (the  sun  as  well  as  the  moon  is  regarded 
as  such  for  the  special  purposes  of  this  iavestigation)  is  in  the  zenith  or  nadir, 
and  its  downward  maximum  along  the  great  circle  at  right  angles  to  the  line 
joining  these  points ;  while  the  horizontal  force  attains  its  maximum  along  two 
circles  distant  ahout  54°  44'  from  the  zenith  and  nadir  respectively.  Mr.  Oldham 
then  calculates,  for  26°  K,  and  for  different  declinations  of  the  sun,  the  interrals, 
hefore  and  after  midday  and  midnight,  of  the  passage  hoth  of  the  circles  of  maxi- 
mum tide-producing  forces,  and  (which  may  be  still  more  important)  of  the 
maximum  rate  of  change  of  such  forces ;  afterwards  examining,  side  by  side  with 
the  results,  the  actual  data  as  to  earthquake  frequency  which  have  been  obtained. 
Into  the  details  of  the  inquiry  we  cannot  enter,  but  the  general  result  is  to  show 
(1)  that  earthquake  shocks  in  Assam  were  most  frequent  between  10  and  11  p.m., 
and  between  6  and  7  a.m.,  though  no  satisfactory  cause  can  be  assigned  for  this 
distribution;  (2)  that  there  is  another  and  smaller  variation  which  has  the 
appearance  of  being  due  to  the  tidal  stresses  set  up  by  the  attraction  of  the  sun ; 
and  (3)  that  if  this  is  really  the  case,  the  horizontal  stress  is  much  more  e£Scient 
than  the  yertical,  and  the  rate  and  range  of  variation  of  the  stress,  than  its  actual 
amount.  These  conclusions  are  to  be  regarded  as  provisional  only  until  observa- 
tions over  a  longer  period  are  available. 

The  Dalai  Lama'i  Besidenoe  at  Fotala. — Mr.  Douglas  Freshfield  sends 

us  the  following  note  on  a  new  representation  of  the  Dalai  Lama's  palace :  **  Mrs.  Le 
Mesurier,  the  wife  of  the  English  Resident  in  Ladakh,  has  sent  me  from  Leh 
a  photograph  of  an  original  drawing  of  Potala,  the  residence  of  the  Dalai  Lama  at 
Lhasa,  taken  from  an  original  drawing  given  to  her  by  a  Buddhist  lama  in  Ladakh. 
The  view  is  taken  from  the  same  direction  as  that  published  with  Chandra  Das's 
narrative,  but  appears  to  be  somewhat  more  skilfully  drawn,  and  while  confirming 
the  accuracy  of  the  published  print  adds  some  additional  details.'* 

The  Deiert  of  Gobi  between  Hami  and  Snchan.— Dr.  Futterer  crossed 

this  region  in  his  journey  through  Asia,  and  has  described  it  from  a  geographical 
point  of  view  in  considerable  detail  in  the  last  number  of  the  Ergdnzungshe/ie 
of  Fetermanns  Mitteilungen  (No.  139),  1902.  There  are  three  difiFerent  belts — 
(1)  the  northern  flat  depression,  extending  roughly  from  east  to  west;  (2)  the 
middle  mountain  zone  of  the  Pe-shan ;  and  (3)  a  southern  longitudinal  depression 
between  the  Pe-shan  and  the  Nan-shan.  The  northern  depression  lies  to  the 
south  of  the  Karluk-tag  branch  of  the  Tian-shan,  is  some  65  kilometres  wide,  and 
rises  from  840  metres  at  Dachwantan,  south  of  Hami,  to  1700  metres,  at  the 
northern  foot  of  the  Pe-shan.  Towards  the  west  it  deepens,  to  Shona-nor  it  rises, 
to  sink  again  to  the  depression  of  Turfan.  It  is  mainly  covered  with  waste 
derived  from  both  northern  and  southern  mountains.  Here  and  there  are  patches 
of  loam  and  spots  of  vegetation  where  the  water  reaches.  Slight  elevations  of  old 
volcanic  origin  rise  above  the  waste  deposits,  which  overlie  Tertiary  fresh-water 
sediments  as  far  as  can  be  observed.  The  base  of  the  Pe-shan  or  Bei-shan 
mountain  zone  is  1700  metres  on  the  north,  14C0  in  the  south,  and  2130  metres 
in  the  centre.  It  consists  of  five  more  or  less  parallel  ranges  striking  east-north- 
east and  west-south-west,  separated  by  wide,  flat  longitudinal  troughs.  The 
northern  range  is  a  continuation  of  the  Choi-tag  of  the  Tian-shan,  and  the  southern 
is  the  easterly  prolongation  of  the  Kuruk-tag,  which  trends  to  the  Tian-shan  south 
of  Bagrash-kul  and  Eorla.  The  four  middle  ranges  rise  about  500  metres  above 
the  sockle — that  is,  about  2500  metres  above  the  sea.  The  structure  of  this  zone 
is  complicated.  It  consists  of  old  fold  mountains,  crystalline  schists,  and  meta- 
morphosed old  Palasozoic  sediments,  broken  by  extensive  Paladovolcanic  rocks, 
granite,  and  diorite.    Granite  and  porphyry  are  most  important  in  the  northern 
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and  southern  ranges.  The  higher  middle  ranges  have  vertical  metamorphosed 
Pakeozoic  sediments  and  schists,  and  coal  is  found  near  the  eastern  route  across 
them.  The  long  wide  troughs  between  the  ranges  are  filled  with  rock  waste,  but 
here  and  there  the  old  rocks  are  visible.  There  is  little  vegetation.  Some  grows 
on  the  loam  in  the  valley  openings,  and  at  the  base  of  the  mountains  or  in  the 
middle  of  the  troughs,  but  none  is  found  on  the  old  diluvial  waste,  and  only  isolated 
bushes  in  the  young  dry  valleys.  Among  the  animals  are  the  kulang,  or  wild  ass 
(AaHnm  kiang),  the  Equus  Prjevalsky,  the  argali  {Ovis  poll),  the  antelope  guttu- 
rosa,  the  fox,  the  hare,  and  the  red  grouse.  The  southern  trough  is  50  kilometres 
wide  and  1310  metres  at  the  lowest  point  It  too  is  covered  with  waste  from  the 
mountains,  both  from  the  north  and  the  south,  with  few  elevations  of  old  rock  or 
crystalline  schists  rising  out  of  it.  Near  the  foot  of  the  Nan-shan  deposits  of  the 
Pliocene  sea  are  found.  Along  the  watercourses  are  cultivated  oases,  grass  steppes, 
on  the  margin  tamarisks,  and  then  the  pebbly  desert  zone.  The  lakes  in  the  west 
receive  the  waters  from  the  Nan-shan,  but  have  no  outlet.  Those  in  the  east  form 
the  Edin-gol,  which  runs  past  the  Pe-shan  zone  to  Sokho-nor. 

The  Inland  Sea  of  Japan. — Dr.  N.  Tamasaki  contributes  a  paper  on  the 
Setouchi,  or  inland  sea  of  Japan,  and  particularly  on  its  geological  history,  to  the 
November  number  of  Petermanns  Miiteilungen,  Three  main  aspects  of  the  subject 
are  dealt  with — topography,  structure,  and  the  action  of  the  tides.  The  inland  sea 
communicates  with  the  open  ocean  by  four  narrow  straits— hence  its  name  Seto- 
uchi, contracted  from  Setono-Uchiumi,  "  the  sea  within  the  straits.^'  It  is  ex- 
tremely shallow — the  depths  are  usually  less  than  60  metres ;  islands  are  numerous. 
The  coast-line  is  very  irregular,  and  the  different  peninsulas  and  islands  divide  the 
basin  into  seven  parts,  named,  in  order  from  west  to  east,  Suwd-nada,  lyo-nada,  Aki- 
nada,  Bingo-nada,  Midzushima-nada,  Harima-nada,  and  O^aka  bay  (Idzumi-nada). 
Dr.  Yamasaki  describes  the  form  and  structure  of  each  of  these  divisions  in 
detail,  and  an  excellent  map  accompanies  the  paper.  In  order  to  understand 
the  general  relations  of  the  whole  basin,  it  is  necessary  to  bear  in  mind 
that  the  Japanese  group  of  islands  is  constitnted  by  two  main  arcs  which 
meet  in  the  middle  of  Hondo  and  form  a  Scharung,  The  western  half  of 
Hondo  and  the  two  large  islands  Shikoku  and  Kiushiu  belong  to  the  southern 
arc,  which  presents  its  convex  side  to  the  Pacific,  and  consists  of  an  outer  and 
inner  zone.  The  Setouchi  is  a  large  fracture  subsidence  in  the  inner  zone  of  this 
southern  arc,  and  the  subsidence  can  be  traced  north-eastward  across  the  Osaka 
plain,  through  the  valleys  of  the  Yodo-gawa  and  the  Yamato-gawa,  to  the  Biwa 
lake  in  the  province  of  Omi.  The  small  peninsulas  and  islands,  the  isolated  hill- 
ranges  on  the  land,  and  the  large  island  of  Awaji,  represent  elevations  dotted  over 
the  sunken  surfaces.  Successive  subsidences  have  been  partly  filled  up,  sometimes 
with  volcanic  material,  sometimes  with  fluviatile,  and  only  the  long  picturesque 
strip  of  the  Setouchi  remains  submerged.  As  already  stated,  the  inland  sea  of 
Japan  is,  for  the  most  part,  very  shallow.  Deep  holes  occur,  bat  these  are  always 
found  in  narrow  channels,  never  in  open  water.  In  the  Bungo  straits,  the  south- 
western entrance  to  the  Setouchi,  the  deepest  sounding  of  300  metres  has  been 
obtained.  From  there  a  trough  runs  north-eastward  to  the  middle  of  the  lyo-nada, 
and  in  the  Aki-nada,  which  contains  many  islands,  there  are  many  small  pools 
100  metres  or  more  in  depth.  Similar  holes  are  found  in  the  island  region 
between  the  Bingo-nada  and  the  Harima-nada,  and  off  the  three  promontories  of  the 
Awaji  island,  which  form  three  narrow  straits  with  the  mainland  of  Hondo  and 
the  island  Shikoku.  A  typical  channel  in  the  Akashi  strait,  and  two  deep  holes 
in  the  Naruto  and  Yura  straits,  are  also  remarkable.  Dr.  Yamasaki  attributes  all 
these  submarine  forms  to  tidal  action,  and  discusses  the  tidal  streams  in  the  various 
channels  in  detail. 
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The  Lateit  Crotsing  of  Celebes  by  MeairB.  Saruin,— We  referred  a  few 
monlha  ago  (»ol.  ix.  p.  220)  to  the  laiest  yun  ty  ut  exi-l^ratiun  undertaken  ia 
Celebra  by  Mossrs.  SAra.-in,  and  bi  the  prujoct  formed  hy  the  eiplnrere  of  a  journej 
acro«e  the  llitle-kuown  r^iong  in  Lbe  neittum  centru  of  tbe  istaud.  A  note  in  ' 
Clobiia  for  .January  IS  animunceB  the  aucwssful  cora(ilaiion  of  this  jourooy,  which 
naa  made  from  Palu  (Pnlcn'),  ua  the  west  coast,  to  I'aloppo,  on  the  Oalf  of  Booi,  or 
from  north  to  south  inf-toad  of  in  tbe  contrary  direction  a^  at  fir«t  r'-ported.  Fium 
Palj,  the  »allpy  of  the  Palu  river,  fitBt  peoetrajad  by  Mrsars.  Kruijt  and  Af^riam 
in  181*7,  was  ascended,  and  a  visit  paid  to  Lake  Lindu,  al«o  reached  by  the  exploren 
jutt  mentioned.  The  )>ke  ia  only  about  6  miioB  I.idk,  but  ia  very  picturesque,  and 
ia  bounded  on  the  ea-t  by  the  hiRb  rnnpe  of  NjEilalaki.  Its  altitude  is  some  3250 
feet,  and  its  maximura  dapib  was  found  to  bo  213  feel.  Trouble  with  the  oatiYts 
necessitated  an  appeal  to  tbe  (lOremur  of  Celebes,  wbnseenergelic  action  eDablnl  tbfl 
Iravellera  to  continue  tbfir  journi-y  after  some  delay.  Crossing  the  waierabed  of 
the  Palu  river,  tbey  entered  the  basin  of  a  much  larger  etreara,  the  Koro,  which 
Biloniabed  them  by  its  size  and  depth  at  this  distance  from  the  sea.  Only  itt 
mouth,  near  Lariang,  has  hitherto  beeu  knoiva,  though  it  appears  to  be  the  raoat 
irnjxirtant  river  of  western  Cel<^bes.  The  route  was  a  dillicult  one,  posing  through 
an  almost  uoinhahiled  region,  now  high  up  above  the  river  on  tbe  steep  mountain- 
sides, now  among  the  rocks  in  its  bed.  Crossing  a  range  to  the  east,  the  iraTsUert 
reached  a  jicculiiir  plnin  2(iOO  feet  abnvo  tbe  set,  surrounded  by  mounttiDe  and 
having  the  appearance  v!  Wiog  due  to  local  subsidence,  in  which  many  earthquakes 
bare  been  ex|)erieuced  within  the  last  two  yearp.  The  plain  contains  many  villagea. 
Hence  tbe  route  ascended  the  wooded  Topapu  range  to  tbe  open  platonu  of  Loboni, 
some  3230  feet  above  the  Bea,  where  the  thermometer  sank  as  low  as  52°  Fabr. 
South  of  Leboni  the  mnuntainB,  which  posseesul  a  rich  tlora  and  an  uncommon 
bird-huna,  increased  in  height,  and  on  Che  fourth  day  a  view  was  obtained  of  a  high 
inounlain  in  the  east,  named  Eoruve,  which  ia  conatdcred  to  be  the  highest  yet 
linown  in  CVlebea.  beini  estimated  at  over  10.000  feet.  The  route  finally  led  do«B 
into  tbe  valley  of  the  Baliase  and  over  a  well-oultivatcd  plain  to  the  Qulf  of  Bodi. 
Interesting  collections  were  made  in  tbe  departments  ofethuolo;{y,  Koology,  botany, 
and  geology,  while  positions  were  fixed  astronomically  and  heights  dutermioed  by 
boilioB-point  obaervationB,  the  result  being  to  cnnsiderably  modify  the  map  of  wwl 
central  Celebes. 

AFBIOA. 

The  LiTin^itone  Hemorial :  Initiali  at  Garden  Iiland— Writing  fron. 

Zomba  on  December  IT,  Mr.  Alfred  Sharpe  informed  ns  of  Ihi  completion  of  the 
monnment  which  has  been  erected  to  the  memory  of  Dr.  Livingstone  on  the  aiie 
of  the  great  esplorer'a  death,  sanding  also  a  photograph  of  the  monument,  which 
we  here  reproduce.  The  work,  Mr.  Sharpe  says,  baa  been  excellently  cDrried  out 
by  Mr.  I'odrington,  to  whom  much  credit  is  due  for  his  energy  in  the  matter.  It 
is  considered  very  suitable  for  the  wtuation,  and  is  made  of  well-burnt  bricks, 
thickly  coated  with  cement;  while  there  are  no  flat  aurfatea  on  which  rain  can 
lodge,  BO  that  it  may  be  expected  to  last  for  many  years.  There  will  be  a  con- 
siderable balance  from  tbe  sale  of  the  cement  not  needed  for  the  work,  and  this  it  u 
proposed  to  spend  on  the  erection  of  a  native  hospital,  to  be  known  as  the  "  Living- 
stone Memorial  Hospital,"  at  Fort  Jameson,  the  nearest  European  settlement  to  tbe 
spot  where  the  eiplorer  breathed  bis  last.  A  letter  from  Major  Coryndoo  to  the 
secretary  of  the  British  South  Africa  Company,  desoribiog  a  visit  to  Garden  island 
by  Mr.  Sykee,  District  Commissioner  at  the  Victoria  falls,  fans  also  been  courteously 
placed  at  our  disposal.     It  may  be  remembered  that  when  Garden  island,  which 
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456 


lies  in  the  centre  of  tbe  rivet  just  above  the  falls,  was  first  visited  h;  Dr.  LItidk- 
Btone,  tbe  explorer,  for  tbe  first  ind  laet  time  in  Africa,  cut  bia  ioitials  on  a  tree, 
adding  the  date  1655.  During  tbe  second  Zimbez,i  ei|!editioD,  Mr.  Gbarles 
Livingstone  aiided  his  initials,  with  the  date  18G0  and  the  Ooveroment  broad 
arra*,  below  those  of  bis  brother  ;  while  Mr.  W,  C.  Baldwin,  who  visited  tbe  spot 
while  the  LivingBtone  expedition  was  there,  slates  that  he  also  cut  his  initials  on 


tbe  aame  tree.  Garden  Island  wa«  visited  soon  afterwards  by  Haines,  but  in  receot 
years  do  one  appears  to  have  been  on  the  island  until  it  wan  visited  by  Uajor 
Coryndon  and  Mr,  G.  Giey,  who,  however,  failed  to  find  the  inscription,  in  spite 
of  careful  search.  Mr.  Sykes  was  guided  to  the  spot  by  an  old  native,  and  found 
that  the  letters,  though  not  very  plain,  were  unmistakable.  The  bark  is  rough, 
and  the  date  is  now  nndecipberable. 
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The  Condition  and  Proipects  of  Rhodeiit— Durlns  the  Utter  p»rt  of 

ldO'2,  Mr.  J,  F,  Jones,  joint  manager  and  eecrelary  uf  the  Britisli  Smlh  Afric* 
t!ompany,  made  a  journey  through  Rhodeaia,  in  company  with  ihres  of  the 
directors,  Htmiying  eapeciiilly  the  commeroUl  condition  of  the  territory.  His 
report,  iBHued  in  February  last,  gives  some  useful  inrormatloa  on  the  present 
posilioa  aB  regards  tbe  development  of  the  resources  of  Rhodesia,  of  the  value  of 
which  he  has  formed  a  high  opinion.  Tbe  country,  he  holds,  is  steadily  recovering 
from  the  stagnation  caused  hy  the  lat«  war,  and  progress  and  prosperity,  founded 
upon  a  sure  basis,  are  now  in  sight.  The  facts  put  forward  in  the  report  seem 
certainly  lo  justify  a  favourable  view  of  the  ]>rogre9s  so  far  made  and  the  poasi- 
bilities  for  the  future.  The  primary  need  of  a  new  uoantry,  viz.  easy  means  of 
communioatioD,  has  been  well  aapplicd  by  the  exteoiive  railway  system,  either 
already  existing  or  under  conetructioa,  the  mileage  dov  amounting  to  2193  mites, 
while  BO  carefully  have  tbe  needs  of  the  country  been  considered  in  the  location  of 
the  lines  that  on  the  completion  of  tbe  various  branob  lines  now  projected  every 
mine  of  importance  now  at  work  in  Rhodesia  will  be  within  -JO  miles  of  a 
railway.  The  priacipat  extension  now  under  construction  is  that  from  Bulawayo 
via  the  Wanhie  coalfield  to  the  Victoria  falls  and  the  mining  districts  of  tbe 
Eafue,  which  may  eventaally  be  continued  through  north-eastern  Rhodesia  to 
Lake  Tanganyika,*  Branch  lines  are  also  Iwing  mode  from  Bulawayo  to  the 
Qwanda  goldfieidii,  and  from  Gwelo  to  tbe  Selukwe  district ;  while  a  Hue  will  also 
be  made  from  Salisbury  to  the  Mazoe  district  so  soon  as  the  survey  is  completed. 
Tbe  construction  and  equipment  of  tbe  railways  is  said  to  he  excellent,  while  their 
working,  no  less  than  that  of  the  mines,  will  be  enormously  benefited  by  the 
viistenoe  of  an  inexhaustible  supply  of  excellent  coal,  which  is  now  assured.  On 
the  arrival  of  the  line  at  tbe  Wankie  coalfield,  [irobably  in  the  present  month,  it  is 
stated  that  a  daily  output  of  300  tons  will  he  at  once  available,  and  this  may  be 
increased,  if  necessary,  to  1000  tons  daily,  the  coil  being  equal  lo  any,  except  the 
best  Welsh,  for  steam  purixiae?.  Hitherto  wood  has  been  largely  used,  and  in 
many  parts  iha  country  has  beea  cleared  of  timber,  but  planting  u  now  being 
carried  out  to  replace  this.  As  regards  the  mineral  wealth,  it  is  expected  that  tbe 
output  of  gold  will  bo  doubled  in  a  few  years,  while  there  are  vast  deposits  of 
copper,  lead,  zinc,  and  iron  in  tbe  Kafue  region,  those  of  tbe  &rs(  three  promising 
to  rank  among  the  richest  in  tbe  vorld.  Tbe  enormous  water-power  available  at 
ihe  Victoria  falls  will  probably  be  utilizel  in  course  of  time  to  generate  electricity 
for  oonveyance  to  tbe  mines.  Lastly,  as  regards  the  agricultural  resources,  a  large 
part  jjf  the  surface  consists  of  a  rich  red  loam,  capable  of  growing  anything,  and  as 
the  country  is  extremely  well  watered,  irrigation  has  rarely  to  be  resorted  to  in 
order  that  two  crops  may  be  reaped  in  the  year.  With  the  industrial  development 
of  the  country,  markets  for  produce  of  all  kinds  are  extending. 

Oeodetio  Work  in  Sontll  Afrio&.— lo  speakiog  of  tbe  Report  for  1901  of 
the  astronomer  at  the  Cape  (JonTnai,  vol.  ix.  p.  453),  we  recorded  the  extension 
to  the  Zambesi  during  that  year  of  the  geodetic  arc  of  the  meridian  now  in  course 
of  measurement,  and  the  approaching  commencement  of  work  north  of  the  river. 
Arrangements  for  this  have  since  been  completed,  and  the  direction  of  tbe  work 
has  been  put  into  the  hands  of  Dr.  Rubin,  of  Upsala,  who  last  year  superintended 
tbe  completion,  by  the  Swedish  party,  of  the  measurement  of  the  arc  in  Spitsbergen, 
\M.  Rubin  was  in  this  country,  tu  rottlc  for  South  Africa,  about  the  middle  of 
Maivh. 


>  No  reference  is  made  to  the  proposed  northern  line  into  the  Congo  Stale,  about 
b  a  good  ileal  was  said  la»t  year  in  tbs  daily  press. 


Stale,  about         J 


THE  MONTHLY  BIOORD.  457 


Bailwayi  and  Bonndariei  in  Wait  Afrioa.— Amoog  the  many  recent 
schemes  for  railways  in  the  West  African  colonies  and  protectorates,  one  of  the 
latest  set  on  foot  is  that  for  a  line  from  Thies,  a  point  on  the  Dakar-St.  Louis 
railway,  in  the  French  colony  of  Sen^al,  to  Eayes,  the  starting-point  of  the  rail- 
way to  the  upper  Niger,  which  has  oeen  under  construction  for  so  many  years. 
According  to  a  note  in  the  Mouvement  OSographique  for  February  15,  a  survey  of 
a  line  of  route  for  this  railway,  which  it  is  proposed  to  carry  through  the  Jolof 
country,  Bondu,  acd  Bambuk,  is  about  to  be  commenced.    It  is  not  thought  that 
the  ground  will  cause  many  difficulties,  though  want  of  water  over  a  part  of  the 
route  may  make  itself  felt.    Serious  steps  have  also  been  taken  in  (Germany 
towards  the  construction  of  a  railway  from  the  coast  into  the  Eamerun  hinterland, 
to  be  carried  ultimately,  it  is  hoped,  to  Lake  Chad.    A  syndicate,  formed  in  Berlin, 
last  year  despatched  an  expedition  under  Herr  Robert  Neumann  for  the  surrey  of 
various  suggested  lines  of  route,  and  it  has  lately  returned  after  completing  its 
labours.    We  learn  from  the  OeographiscJie  Zeitschri/t  (1902,  No.  11),  that  one  of  the 
suggested  lines  starts  from  Victoria,  and  runs  by  Mundame  to  Tinto  and  Ball ; 
another  makes  the  capital,  Duala,  its  starting-point,  but  from  Mundame  onwards 
coincides  with  the  first ;  and  a  third  strikes  inland  from  Duala  by  a  more  southerly 
route,  to  Tabassi  and  Tibati.    From  the  Deutsches  Kolonidlhlatt  for  March  1,  we 
gather  some  details  respecting  the  survey,  now  in  progress,  of  the  boundary  between 
the  Elamerun  and  French  Congo.    The  Oerman  members  of  the  commission,  Captain 
Engelhardt  and  Lieut.  Forster,  had  separated  last  October  at  the  Ngoko  station,  the 
former  proceeding  in  steamers  up  the  Sanga  and  Eadei,  with  a  view  to  continuing 
up  the  latter  in  canoes,  and  making  his  way  overland  to  Bertua ;  the  latter  pro- 
posing to  follow  the  Sanga  to  Bania,  and  then  march  to  the  coast  by  way  of  Gaza 
and  Eunde,  determining  the  positions  of  these  three  places,  on  which  the  line  of  the 
boundary  will  in  great  measure  depend.     For  the  demarcation  of  the  northern 
Eamerun  boundary  with  Nigeria,  a  joint  expedition  set  out  in  January,  the  British 
commissioner  being  Colonel  L.  C.  Jackson,  b.b.,  the  German,  Captain  Glauning,  who 
has  already  done  much  good  work  in  East  Africa.    The  boundaries  between  Nigeria 
and  the  French  Sahara,  and  between  the  Gk>ld  Coast  and  Liberia  will  also  be 
demarcated  during  the  present  season. 

A  Survey  of  Lake  Chad. — We  leam  from  the  Politique  Coloniale  of  March  4, 
that  a  careful  survey  of  Eanem  and  Lake  Chad  has  been  carried  out  by  Lieut- 
Colonel  Destenave  and  the  officers  under  his  orders,  and  that  (he  results  have  been 
received  by  the  Paris  Academy  of  Sciences.  The  whole  of  the  French  portion  of 
the  lake  is  said  to  have  been  minutely  surveyed,  so  that  its  contours  will  now  for 
the  first  time  be  known  with  any  accuracy. 

AXSBIOA. 

Mount  HcSlinley,  Alaska. — Reference  has  been  made  in  the  Journal  to  the 
expedition  to  the  region  of  Mount  McEinley,  the  highest  known  point  of  North 
America,  carried  out  last  summer  by  Mr.  A.  H.  Brooks,  of  the  United  States 
Geological  Survey.  The  official  report  on  the  journey  is  still  in  preparation,  but 
Mr.  Brooks  gives,  in  association  with  Mr.  D.  L.  Kaeburn,  who  also  took  part  in  the 
expedition,  some  notes  on  the  mountain  and  its  neighbourhood  while  discussing 
plans  for  its  ascent  in  the  January  number  of  the  National  Geographic  Magazine, 
The  Alaskan  range,  in  which  Mount  McEinley  occurs,  is  a  rugged  mountain  mass 
running  north-east  from  the  vicinity  of  Lake  Clark,  and  forming  the  watershed 
between  the  Sushitna  river  and  Cook  inlet  on  the  south-east,  and  the  Euskokwim 
and  Tanana  on  the  north-west.  On  the  east  and  south  it  rifes  by  a  series  of  foot- 
hills from  the  Sushitna,  and  on  the  west  it  falls  abruptiy  to  a  gravel-floored  plateau^ 
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which  slopes  gradually  towards  the  Kuakokwim.    In  addition  to  Mount  McKiolej, 
oyer  20,000  feet  in  height,  it  contaios  Mount  Foraker,  14  miles  to  the  south-weat, 
about  17,000  feet,  as  well  as  a  number  of  peaks  of  from  10,000  to  14,000  feet  in 
the  north-east.   McKinley,  which  lies  in  about  the  centre  of  the  length  of  the  ranges 
but  much  nearer  the  western  than  the  eastern  margin,  is  dome-shaped,  and  has  two 
summits  2  miles  apart,  the  southernmost  being  the  higher  by  some  1000  feet. 
The  north-western  slope  is  drained  by  a  large  glacier,  which  discharges  into  a 
tributary  of  the  Toklat  (basin  of  the  Tanana).    An  expedition  for  the  purpose  of 
climbing  the  mountain  should  approach  from  this  £ide,  both  because  the  peak  lies 
towards  that  side  of  the  range,  and  because  the  gravelly  plateau  above  alluded  to 
is  for  the  most  part  above  timber  (the  upper  limit  of  spruce  is  about  2500  feet, 
though  willow  sufficient  for  fuel  is  found  up  to  4000),  and  affords  ready  accesa  to 
the  base  of  the  mountains  where  good  grass  is  plentiful.   The  snow-line  is  at  about 
7000  feet  instead  of  at  sea-level  as  in  the  case  of  Mount  St.  Elias,  and  the  writers 
consider  that  the  actual  ascent  would  present  no  exceptional  difficulties,  the  long 
and  difficult  journey  to  the  base  being   a   more  serious  matter.      Alternative 
plans  for  a  summer  expedition  are  (1)  to  cross  overland  from  Cook  inlet  to  the 
Euskokwim  headwaters,  and  then  follow  the  base  of  the  rauge  north-east ;  (2)  to 
proceed  by  Dawson  and  the  Yukon  to  the  mouth  of  the  Tanana,  ascending  that 
river  and  its  tributary,  the  Toklat,  as  far  as  possible.    But  in  order  to  reserve  the 
strength  of  the  party  for  the  actual  ascent,  the  writers  favour  the  idea  of  wintering 
in  the  region,  and  transporting  the  supplies  to  the  base  of  the  mountain  during  the 
winter  and  spring  by  the  help  of  dogs. 

AUSTBALASIA  AHD  PA0I7I0  I8LAHD8. 

Memorial  to  Captain  Collett  Barker  in  South  An8tralia.--Captain  Collett 

Barker,  of  the  old  39th  (Dorset)  Regiment,  went  out  with  that  regiment  to  Australia 
in  1825,  and  though  his  career  was  brought  to  a  tragic  close  only  six  years  later, 
had  during  that  interval  given  proofs  of  energy  and  determination  which  promised 
much  for  his  future  achievements  as  a  pioneer  in  that  then  virgin  country.  As  it 
was,  he  did  some  valuable  work  in  this  direction,  which  has  lately  been  fittingly 
commemorated  by  the  erection  of  a  monument  at  the  township  of  Mount  Barker, 
near  the  scene  of  his  untimely  death.  The  Adelaide  Observer  of  January  24  con- 
tains an  account  of  the  ceremony  at  the  unveiling  of  the  memorial,  giving  also  a 
short  account  of  the  journey  which  proved  fatal  to  the  explorer.  It  was  undertaken 
in  1830,  during  a  voyage  from  King  George's  sound  to  Sydney,  with  a  view  to 
completing  the  exploration  of  the  neighbourhood  of  the  mouth  of  the  Murray  lately 
carried  out  by  Sturt,  who  was  an  officer  in  the  same  regiment.  Landing  on  the 
east  shore  of  St.  Vincent  gulf.  Captain  Barker  proceeded  inland  to  Mount  Lofty, 
discovering  the  second  high  peak  in  this  neighbourhood  which  now  bears  bis  name,and 
thence  went  to  the  mouth  of  the  Murray  to  ascertain  whether  it  had  any  other  out- 
let than  that  discovered  by  Sturt.  He  swam  across  the  river  alone,  and  was  never 
afterwards  seen  by  his  companions,  who,  however,  obtained  almost  certain  proof 
that  he  had  been  murdered  by  natives.  The  monument,  an  illustration  of  which 
is  given  in  the  Observer  for  January  31,  is  an  obelisk  of  polished  Carrara  marble, 
mounted  on  a  base  of  rough-hewn  granite. 

Surveys  and  Forestry  in  New  Zealand.— In  the  report  of  the  Department 

of  Lands  and  Survey,  New  Zealand,  for  1901-02,  Mr.  Marchant,  the  Surveyor- 
General,  refers  to  the  question  of  a  national  survey,  to  be  executed  in  accordance 
with  the  best  modern  geodetic  methods,  the  importance  of  which  has  frequently 
been  urged  in  the  colony.  He  points  out  that  New  Zealand  is  wealthy  and  pros- 
perous; that  the  greatest  facilities  are  afforded  for  commnnication,  while  former 
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tedious  and  expensive  processes  have  been  superseded  and  instruments  made  more 
portable ;  and  that  there  are  capable  and  enerficetic  officers  eager  to  undertake  the 
work.  He  therefore  suggests  that  the  time  has  come  for  at  least  making  a  begin- 
ning with  such  a  surrey,  which  would  be  valuable  as  contributing  data  for  the 
determination  of  the  exact  6gure  of  the  Earth.  Some  account  is  also  given  of  the 
progress  hitherto  made  with  the  magnetic  survey  of  the  colony,  begun  in  1899. 
During  the  last  year  the  survey  has  been  in  abeyance,  as  the  attention  of  Dr.  Farr 
and  his  assistant  has  been  devoted  solely  to  observatory  work,  but  the  importance 
of  a  resumption  of  field  work  is  strongly  urged.  Dr.  Farr  describes  the  newly 
erected  observatory  and  the  work  done  in  it,  as  well  as  the  arrangements  for 
co-operation  with  the  British  Antarctic  Expedition  as  regards  magnetic  work.  A 
memorandum  is  also  given  on  the  longitude  of  the  Mount  Cook  Initial  Station,  Te 
Aro,  Wellington,  the  point  to  which  the  New  Zealand  surveys  are  referred.  A  full 
statement  is  given  of  the  steps  which  have  been  taken  at  various  times  to  determine 
this  and  other  longitudes  in  New  Zealand,  and  it  is  shown  that,  by  the  recent 
telegraphic  determinations  of  the  longitude  of  Sydney  observatory,  and  of  the 
difference  between  that  observatory  and  Mount  Cook,  a  correction  of  —  0*4'  on  the 
value,  11"  39*°  9'22',  hitherto  used  for  Mount  Cook  Initial  Station,  is  found  to  be 
necessary.  The  report  ou  Forestry  operations  states  that  the  total  area  of  artificial 
plantations  is  8531  acres,  and  the  total  number  of  trees  in  the  nurseries  5,982,710, 
valued  at  over  £10,000.  A  comprehensive  scheme  for  forest  conservation  and 
planting  is  said  to  be  in  course  of  preparation,  the  general  cry  being  once  more 
repeated  that  the  native  forests  are  being  rapidly  denuded,  and  that  protection  and 
provisions  for  the  future  are  matters  of  urgent  necessity. 

POLAB  BEGI0H8. 

Belief  Expedition  for  Baron  Toll. — A  relief  expedition,  consisting  of  six 

sledges  drawn  by  dogs,  has  started  from  Eastern  Siberia  to  New  Siberia,  under  the 
command  of  the  engineer  Brusneff,  for  the  relief  of  Baron  Toll.  Moreover,  Lieut. 
A.  V.  Kolchak,  recently  returned  from  the  New  Siberia  expedition,  must  have  also 
left  Siberia  by  this  time  with  the  same  object.  His  expedition,  consisting  also 
of  a  number  of  sledges  drawn  by  dogs,  will  proceed  to  New  Siberia  via  Ust-Tansk 
and  Eazachiye.  If  Lieut.  Kolchak  does  not  meet  Baron  Toll  in  New  Siberia,  he 
will  march,  on  the  Ice,  to  Bennett  Land,  it  being  known  that  Baron  Toll,  when  he 
left  the  Zarya  on  July  6  last  in  the  Nerpichiya  bay  of  Eotenyi  island,  intended  to 
proceed  via  Fadd^ff  island  and  Gape  Wussokyi  to  reach,  on  the  ice,  Bennett  Land, 
and  there  to  carry  on  scientific  work.  He  was  accompanied  by  the  astronomer,  F. 
G.  Seeberg  and  two  Takutes.  He  had  two  haidaras  (boats)  for  crossing  the  open 
spaces  amidst  the  ice,  and  it  is  supposed  that  he  may  winter  on  Bennett  island.  The 
zoologist  Birula,  who  was  at  first  reported  to  be  likewise  cut  off  from  return  to  the 
mainland,  has,  it  appears,  safely  reached  Irkhutsk,  having  left  New  Siberia  on 
December  4.  He  states  that  Baron  Toll  reached  Cape  Wussokyi  on  July  10,  and  after 
depositing  a  record  stating  that  his  party  was  well,  started  again  for  Bennett  Land. 
Arctic  Ezpeditioni  in  1903. — Undaunted  by  his  previous  unsucoess  in  his 
endeavour  to  reach  the  pole.  Commander  Peary  is  already  planning  a  new  expedi- 
tion, which,  he  says,  he  will  proceed  to  organize  so  soon  as  he  can  secure  the 
necessary  funds.  He  is  said  to  be  searching  for  a  suitable  vessel  for  his  purpose. 
The  expedition  to  be  despatched  this  year  by  Mr.  Baldwin  by  way  of  Franz  Josef 
Land  will  make  a  final  start  from  Tromsoe,  for  which  port  the  America,  commanded 
by  Captain  Coffin,  sailed  from  New  York  about  the  middle  of  March.  The  leader 
of  the  expeditioD,  Mr.  Anthony  Fiala,  has  reached  England  en  route  for  Tromsoe,  but 
will,  it  is  said,  return  to  America  to  collect  his  scientific  staff  before  finally  sailing. 
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Oerman  Anxiliary  Expedition  to  the  Antarotic— The  example  set  in 

this  country  by  the  despatch  of  the  Morning  to  the  antarctic  is  to  be  followed,  it 
appears,  in  Germany,  where  a  movement  is  on  foot  for  the  despatch  of  a  relief 
expedition  daring  the  present  year,  in  case  no  news  of  the  main  expedition  should 
be  received  by  June  1.  According  to  Fetermanns  Mitteilungen  (No.  1,  1903),  a 
sum  of  £24,250  has  been  placed  on  the  estimates  for  the  current  year  for  the  fitting 
out  of  such  an  expedition. 

OEHSBAL. 

Geography  at  British  XTniyersitief . — The  first  number  of  the  OeograpMcaJ 
Teacher  for  the  current  year  summarizes  in  a  ueeful  way  the  present  state  of 
geographical  teaching  at  the  British  Universities,  the  various  arrangements  as  to 
lectures,  courses  of  study,  examinations,  etc.,  in  force  at  each  being  fully  stated. 
While  the  list  brings  out  the  regrettable  deficiency  which  still  exists  as  regards 
chairs  in  geography,  the  much-needed  endowment  of  which  would  enable  a  certain 
number  of  men  to  devote  their  whole  energies  to  the  study  and  teaching  of 
geography,  and  so  do  more  than  anything  else  to  obtain  recognition  for  the  subject 
as  an  independent  branch  of  education,  there  is  much  which  goes  to  show  that  pro- 
gress is  being  made  all  over  the  country  with  the  organization  of  geographical 
teaching,  and  presents  on  the  whole  an  encouraging  picture  as  compared  with  the 
state  of  things  fifteen  or  twenty  years  ago.  By  continued  exertion,  we  may  hope 
that  before  very  long  still  more  decided  results  will  be  obtained. 

Oeopraphy  in  the  XTniyersity  of  Chicago. — The  University  of  Chicago  has 

established  a  Department  of  G^graphy,  and  Prof.  Hollin  D.  Salisbury,  of  the 
Department  of  Geology,  has  been  placed  at  its  head.  The  arrangement  between 
the  Departments  of  Geology  and  Geography  is  such  that  Prof.  Salisbury  retains 
his  connection  with  the  former,  as  heretofore,  at  the  same  time  that  he  assumes 
the  headship  of  the  latter.  The  close  connection  of  the  two  departments  appears 
from  the  fact  that  Prof.  Salisbury  will  also  act  as  head  of  the  Department  of 
Geology  when  Prof.  Chamberlin  is  not  in  residence,  and  Prof.  Ghamberlin  will 
act  as  head  of  the  Department  of  Geography  in  Prof.  Salisbury's  absence.  The 
Department  of  Geology  has  heretofore  offered  courses,  both  elementary  and  ad- 
vanced, in  Physical  Geography,  and  elementary  courses  in  Meteorology.  Other 
courses  of  a  geographic  character  have  been  offered  by  other  departments,  notably 
Geographic  Botany  by  the  Department  of  Botany,  Zoogeography  by  the  Depart- 
ment of  Zoology,  and  Commercial  Geography  by  the  Department  of  Political 
Economy.  These  courses  will  continue  to  be  given  as  heretofore  by  these  several 
departments,  except  that  Meteorology  will  be  under  the  auspices  of  the  new 
department.  The  new  department  will  not  duplicate  the  geographic  courses 
already  given,  but  will,  at  the  outset,  provide  courses  which  supplement  those 
already  established.  The  immediate  aim  of  the  new  department  will  be  to  occupy 
the  ground  intermediate  between  Geology  and  Climatology  on  the  one  hand,  and 
History,  Sociology,  Political  Economy,  and  Biology  on  the  other.  The  courses  offered 
at  the  outset  will  be  those  for  which,  within  this  field,  there  is  greatest  demand.  John 
Paul  Goode,  ph.d.,  in  charge  of  the  work  of  Geography  in  the  Wharton  School  in 
the  University  of  Pennsylvania,  has  accepted  an  assistant  professorship  in  the  Depart- 
ment of  Geography,  and  will  begin  his  work  the  second  term  of  the  Summer 
Quarter  (July  27,  1903).  No  other  appointment  will  be  made  this  year.  During 
his  first  year,  Dr.  Goode  will  be  in  residence  during  the  second  term  of  the  Summer 
Quarter,  and  during  the  Autumn  and  Spring  Quarters.  The  courses  which  he  will 
give  during  the  first  year  will  include  courses  on  the  Economic  Geography  of 
(1)  North  America,  (2)  Europe,  and  (3)  Tropical  Countries.  The  central  theme 
of  these  courses  will  be  the  inflaenoe  of  the  physiography,  the  climate,  and  the 
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Datura!  resources  of  these  lands  on  their  settlement,  development,  and  present 
commercial  and  industrial  status.  Research  courses  will  also  be  offered  for 
advanced  students.  The  geographic  work  of  the  university  during  the  coming 
year  will  include  the  following  courses,  in  addition  to  those  given  in  the  Depart- 
ment of  Geography  :— I.  In  the  Department  of  Geology —  (1)  An  elementary  course 
in  Physios^phy  each  quarter ;  (2)  A  local  field  and  laboratory  course,  first  term 
Summer  Quarter;  (3)  Two  field  course)  in  Geology  and  Geography  about  DeviFs 
Lake  and  the  Dells  of  the  Wisconsin,  in  Wisconsin,  one  month  each,  commencing 
June  18  and  July  27  respectively;  (4)  A  cour83  in  advanced  Physiography, 
Autumn  Quarter;  (5)  A  field  course  (for  advanced  students)  in  the  Wasatch 
mountains  of  Utah  and  vicinity.  Other  courses  which,  while  primarily  geological, 
are  fundamental  to  the  proper  conception  of  the  evolution  of  the  present  geography 
of  the  continents,  will  also  be  given  in  this  departcnent.  II.  In  the  Department  of 
Zoology — Courses  in  Zoogeography,  Summer  and  Spring  Quarters.  HI.  In  the 
Department  of  Botany — (I)  An  elementary  course  in  Plant  Geography  (time  not 
announced) ;  (2)  An  elementary  course  in  Ecology,  Summer  and  Spring  Quarters ; 
(3)  Elementary  and  advanced  courses  in  Field  Botany,  Summer  and  Spring 
Qiarrers ;  (4)  Advanced  courses  in  Geographic  Botany,  Winter  Quarter ;  and 
(5)  A  course  in  Physiographic  Ecology,  Summer  and  Spring  Quarters.  IV.  In 
the  Department  of  Political  Economy — Clourses  in  Commercial  Geography,  Summer, 
Autumn,  and  Winter  Quarters.  In  addition  to  the  foregoing,  courses  in  Geography 
will  be  given  by  Miss  Baber  in  the  School  of  Education  (the  Normal  Department 
of  the  University).  These  courses  are  planned  primarily  with  reference  to  the 
needs  of  teachers  in  the  grades.  Miss  Baber  will  also  conduct  a  field  course  of  one 
month's  duration  during  the  second  term  of  the  Summer  Quarter,  beginning  July  27. 

International  Geological  Congress,  1903. — We  have  received  further 

details  of  the  programme  of  the  International  Geological  Congress  to  be  held 
in  Alenna  in  August  next  (see  Qeographical  Journal,  December,  1902,  p.  660). 
There  will  be  discussions  on  the  "overfolded"  or  "  overthrust "  sheets  (**ver- 
schobenen  Tafeln,"  "  nappes  de  charriage,"  "  lambeaux  de  recouvrement "),  which 
play  such  an  important  part  in  the  structure  of  the  mountains  of  Scotland,  the 
Jura,  and  the  Alps ;  and  on  '*  Klippen.'*  In  these,  Messrs.  V.  Uhlig,  M.  Lugeon, 
F.  Toemebohm,  Bailey  Willis,  and  F.  Eossmat  are  expected  to  take  part.  A 
special  sitting  will  be  devoted  to  questions  concerning  the  geology  of  '*  The  Balkan 
Peninsula  aod  the  East,**  when  papers  will  be  read  by  Messrs.  F.  Toula,  V.  Hilber, 
J.  Cvijic,  G.  von  Bukowski,  F.  Katzer,  and  A.  Philippson.  Mr.  F.  X.  Schaffer 
will  contribute  a  paper  on  the  soil  (Boden)  of  the  town  of  Vienna.  The  extensive 
engineering  works  carried  out  in  the  city  and  neighbourhood  during  the  last  ten 
years  have  exposed  many  deposits  which  have  led  to  important  discoveries  by 
Prof.  Suess.  The  paper  will  be  illustrated  by  a  large  geological  map  on  a  scale  of 
1 :  10,000,  and  numerous  sections. 


OBITUARY. 
William  Henry  Crosse. 

William  Henbt  Cbosse,  m.d.,  f.r.6.s.,  died  in  London  on  February  24,  at  the 
comparatively  early  age  of  forty-four,  through  illness  resulting  from»hi8  residence 
in  Africa.  He  was  probably  best  known  to  Fellows  of  the  Society  generally  by 
the  Medical  Hints  published  in  the  '  Hints  to  TraveUers.'  This  chapter  (VII.), 
elaborated  by  Dr.  Crosse  with  characteristic  care,  is  of  special  value  to  residents 
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a2rd  traTeLen  in  trcfanl  corjntriei,  aving  to  Dr.  Cro«e*«  Vang  peiwiii  cxp 
of  Eq^ascral  Africa  aad  his  sabMquect  pnctiee  in  Loodcn  as  a  coo^e^trag  pk 
ia  casei  eo&nectad  witii  tropieal  diaeaMa. 

He  was  the  tan  of  tike  preEc&t  Ticar  of  Ternii|:tan  Sc  Ctwwt.  He  vi 
at  LficMsx,  IHblixi,  and  adiicatei  at  St.  John*!  FooDdaxian  Sdtooiy 
At  tbe  age  of  Berentaen  be  entered  Gtit*s  HoapitaL  After  kaTing  tbe 
anaH  practiee  in  Cabitt  Tovn  vas  bought  hy  him.  Soch  v^as  his  ak 
fBLfej  tkat  in  fire  yean  his  ineome  rase  from  £30d  to  about  £1500.  a  fin 
fdr  a  joQcg  man  who  was  too  modest  and  retiring  to  be  an  adepc  in  tkf 

TTiWK,  throQgh  oieiwmi,  eooBpeSed  kon  tt>  reiinqn: 
;  bat  after  Tcjages  to  China  and  other  f«rta  of  the  vocid,  be  m 


At  that  xbae  (18^  the  Kcjil  Nig«r  Companr  hMd  jost  leuriied  its  c 
aad  was  seeking  for  az.  ab>  aad  cnergeiic  head  of  its  medical  ssaiL  Tiiia  f 
cxeepogoal  testimcnialff  secaied  for  him,  aad  he  passed  most  of  the  fbllosrii 
Twaa  in  what  is  now  known  as  Soctbem  Xigeria.  He  paid  twH>  cr  thrm 
visits  to  England,  ani  trarelled  extensrrelT  in  Xorthem  Xigeria  vbea  bis 
leqjirwi  it :  bat,  as  i^incipal  raedSca!  officer,  his  official  resideooe  v^s  at 
tbe  seas  of  the  oc^mpanj's  ciiil  administration.  TLi-re  he  was  abte  to  emp 
scanty  leunie  in  tbe  icierestinz  stri'ij  of  the  pagan  tribes  of  that  regiGn. 
coopiling  more  thaz:  one  Tvefnl  treatise  on  msjarial  lexer  and  ocher  t 
diseases.  His  sorgScal  skill  was  a!a^  of  great  \~i'ti^,  as  there  was  scarce 
of  the  o3inpaaT*5  nomeroi*  military  expediiionsv  from  IS'*^  to  1Sh5,  in  So 
Xigena  in  which  he  did  nz-t  take  part.  Theee  were  to  him  the  most  inte 
years  cf  his  iife.  Aitho-igh,  afier  his  ret"im  to  L^^ccoq  in  lS:>o,  he  grs 
bmli  'zz-  a  good  jractke,  he  more  than  once  cr-nteniplated  a  retcm  to  2( 
wbere  his  sympathetic  :iar:i;«  and  his  Tin  wearying  care  for  his  patie&ta  i 
remembered  with  aSectioa  arid  regret  by  all  wh  >  knew  him. 

Dr.  Crase  was  also  mach  interested  in  naroral  his^xy,  and  mside  ooU 
wbcnerer  the  chance  was  c5cred,  insects  being  his  particaUr  faTooritea.  Tl 
series  ^m  his  c»ljecti-?ns  was  p-resented  by  him  tc-  the  British  Mxuexini,  a 
ice:cd  set  he  sar*  t»D  the  Hope  M'ise-am  at  Oxford.  One  of  the  icost  beaai 
ire*5  African  hatterfies  has  been  naoied  after  hi=:.  E-^-pKjt^Jrj  rr«.4ise«,  b] 
E.  JL  &:•  w  iler-Shirpe. 

Ge^&?e  Taubmax  G€«. 

Pr«G£.  Peyton  has  kiscly  sent  the  f :)llowing  notes : — 

The  few  hnncitd  insects  prelected  by  Dr.  W.  H.  Croswe  to  the  Hope  H 
laxxse  CTer  many  <cders,  the  Coiecptera  and  Rhynchj'ta  Hemipterm  betsg  tb 
ncmeroas.  Althcogh  it  is  impfx>bac>  that  there  are  many  laie  species^  tbe 
cciL>cti:n  forms  an  interesting  assemblage  emisectiy  characteristic  of  tbc 
African  ffib-rezion.  The  relative  predomiuance  of  mimetic  assaociations  amo 
Ethk-pcan  Lrfpi-ioptera  Ehopalocera  is  well  shown.  In  a  series  of  under  90 
metis  the  fillcwinz  inierestinz  examples  occur:  tirw  specimens  of  alcipm 
white  hicd-wingei  form  of  Lir%:.r.$  .:-;.fK  :  i..*,  wi:h  EyK-^i:\»nas  rrtisippui 
male  and  femalr.  The  latter  is  the  tyje  form  mimetic  cf  the  typ«  form  oi 
n'y:  vf,  which  d?es  n:t  --->::ir  in  this  part  of  AfricjL  Of  the  genizs  Ania*«ru 
A  fjia'-iiz  appears  in  the  cxrlltction  t'nrre  sp<ec:men5\  aithvo^h  exam^^ea  ol"  i 
•  *^-':r*f  are  ;;rt>ent,  thr^e  of  them  fexales  c:  the  lorm  whi.-'h  is  a  beautifal 
o:  A  -•.  %?  .ijri  5.  A  siz^r.e  specimen  of  E  -j*. :  iu  i^s  is  of  tbe  fora 
a  recucec  white  pA::h  i:  the  c-^a^  :•:  the  hind  wii^.  a  mimic  of  Awkauris  heoa 
certain  Tarieiies  of  A.  i  -*:•  ::j.  ;•.:  ,  =  ij  .. ':":<,  -.  ..-r. .; ;   *\     lliere  is  alao  a  sn 
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of  Neptis  agatha  and  the  convergent  Neptidopsis  ophione,  Acrma  lycoa,  of  whioh 
there  are  two  specimene,  has  probably  approached  the  black  and  white  species  of 
Amauris,  such  as  egialea  and  psyttcUea,  The  pale  green  spotted  Papilio  leonidas 
is  represented  by  a  single  example,  although  its  mimic,  Tirumala  petiverana,  is 
absent.  The  important  synaposematic  group  of  large  black  and  red  Acraeina 
is  represented  by  A,  pharsalus  (1  ^,2  9))  ^^d  '^-  ^^  (2  ^  ).  But  it  is  in  the 
Fierinse  that  the  predominance  of  mimetic  resemblance  is  most  obvious.  Out  of 
twenty-six  specimens,  no  less  than  ten,  of  various  genera  and  species,  exhibit  the 
black  marginal  spots,  which  are  probably  in  all  cases  to  be  traced  to  the  influence 
of  the  dominant  distasteful  genus  Mylothrii. 

The  series  of  Rhynchota  Hemiptera  contain  several  large  conspicuously  coloured 
epecies  of  Beduviida,  and  convergent  colours  and  patterns  are  obvious  within  the 
order,  as  well  as  between  it  and  the  Lycid  Coleoptera.  The  chief  representatives 
of  the  latter  order  are  many  fine  and  characteristic  West  African  species  of  Longt- 
cornia,  Cetoniidse,  and  Heteromera. 

The  chief  interest  of  the  collection  is  probably  the  evidence  that  it  supplies  of 
the  relative  importance  of  bionomic  principles,  and  especially  MUUerian  mimicry, 
as  determining  factors  in  the  evolution  of  colour  and  marking. 


Dr.  Karl  Ritter  yon  Scherzer. 

The  Society  has  recently  lost  one  of  its  most  distinguished  honorary  corre- 
sponding members  in  the  person  of  Dr.  Earl  von  Scherzer,  best  known  to  geographers 
as  the  head  of  the  scientific  staff  of  the  Novara  during  the  voyage  round  the  world 
in  1857-59,  though  his  work  in  this  connection,  valuable  as  it  was  from  a  scientific 
point  of  view,  formed  but  a  small  part  of  his  restless  and  many-sided  activity. 
1'he  following  brief  sketch  of  his  life  is  mainly  based  on  a  biographical  notice, 
issued  little  more  than  a  year  azo  in  Vienna,  as  the  first  instalment  of  a  '*  Gallerie 
denkwurdiger  Personen  der  k.  k.  Hof-  und  Staatsdruckerei,**  in  which  establishment 
Dr.  Scherzer  commenced  his  career. 

Scherzer *8  ancestors  were  formerly  settled  at  Eger  in  Bohemia,  but  in  Beforma- 
tion  times  were,  as  Protestants,  forced  to  leave  their  fatherland,  moving  from  one 
place  to  another,  until  in  1796  the  father  of  our  late  associate,  then  twenty  years 
old,  took  up  his  abode  in  Vienna.  His  son  Karl  was  bom  in  1821,  and  in  1834 
entered  the  Government  printing-office  as  an  operative.  Although  his  connection 
with  this  establishment  ceased  three  years  later,  he  remained  more  or  less  in  touch 
with  the  printing  and  publishing  trade  for  some  years,  during  which  he  completed 
his  education  by  extensive  foreign  travel.  In  1848  he  championed  the  cause  of  the 
Vienna  printers,  and  it  was  through  hi^  energetic  advocacy  that  a  revision  of  the 
scale  of  charges  and  other  advantages  were  secured  by  the  trade  in  that  year.  For 
his  attitude  on  this  and  other  questions  he  was  regarded  with  suspicion  by  the 
authorities,  and  was  twice  brought  before  a  court-martial  to  answer  for  his  conduct. 
It  was  about  this  time  that  he  formed  the  acquaintance  with  Dr.  Moritz  Wagner, 
which  turned  his  thoughts  in  the  direction  of  more  extended  travel.  The  two 
friends  sailed  for  New  York  in  1852,  and  spent  the  next  few  years  in  researches — 
political,  economical,  and  scientific— in  the  United  States,  Canada,  and  the  Central 
American  republics.  In  the  last  named,  then  very  imperfectly  known  in  Europe, 
results  of  great  value  in  regard  to  the  geography,  natural  history,  and  ethnology  of 
the  several  states  were  obtained,  and,  among  other  studies,  the  ruins  of  Qairigua 
were  visited,  and  collections  made  on  behalf  of  the  British  Museum.  In  1855  and 
1850  Scherzer  devoted  himself  to  the  working  up  of  his  material,  besides  con- 
tributing largely  on  more  general  subjects  to  the  Allgemeine  Zeitung  of  Augsburg 
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and  to  Peschel's  Ausland.  His  writings  brought  him  to  the  notice  of  tho  Finance 
Minister,  who  introduced  him  to  the  Archduke  Ferdinand  Maximilian,  the  result 
being  his  appointment,  in  November,  185G,  to  the  scientific  commisition  of  the 
Novara,  then  being  fitted  out  for  the  famous  voyage,  which  lasted  from  April,  1857, 
to  November,  1859.  Before  starting,  Scherzer  took  great  pains  to  qualify  himself 
for  his  task  by  correspondence  with  Darwin,  Lyell,  Murchison,  Haeckel,  and  other 
scientific  men,  and  the  results  obtained  were,  as  is  well  known,  of  very  great  value, 
not  only  from  the  scientific  point  of  view,  but  from  that  of  commerce  and  statiatlcs, 
which  fell  within  Scherzer's  more  particular  sphere. 

Scherzer's  services  were  secured,  in  1866,  for  the  Austrian  Ministry  of  Commerce,, 
with  which  he  remained  connected,  in  one  capacity  or  another,  until  his  retirement 
in  1897,  the  value  of  his  work  being  repeatedly  recognized  by  decorations  and 
other  honourable  distinctions.  Before  representing  his  country  as  consnl  in  many 
important  centres,  including  Smyrna,  London,  Leipzig,  and  Genoa,  he  took  part 
in  another  important  voyage,  that  of  the  Donau  and  Friedrich^  despatched  to  the 
Far  East  in  1868  mainly  for  political  and  commercial  objects.  Scherzer  made 
a  special  study  of  the  Suez  canal,  then  under  construction,  and,  after  visiting  the 
chief  centres  of  Indo-China,  China,  and  Japan,  crossed  the  Pacific  and  prosecuted 
his  mission  in  California,  Central  America,  Peru,  and  Chili,  subsequently  embody* 
ing  the  material  collected  in  valuable  reports  and  memoirs.  His  last  important 
work,  entitled  '*  Das  Wirtschaftliche  Leben  der  Volker,'*  was  published  at  Leipzig 
in  1886.  After  his  retirement  from  active  work,  he  resided  principally  at  GK>rz, 
and  was  latterly  engaged  in  writing  his  varied  reminiscences. 


Dr.  Josef  Chavanne. 

The  well-known  Austrian  traveller  and  geographer,  Dr.  Josef  Chavanne,  died 
in  December  last  at  Buenos  Aires,  after  an  illness  of  some  months.    Dr.  Chavanne 
was  of  Walloon  extraction,  and  was  born  at  Graz  in  1846.     His  taste  for  geo- 
graphy and  travel  was  first  gratified  in  1807,  when  he  undertook  an  extensive 
journey  through  the  Western  States  of  the  American  Union,  Central  America,  and 
the  West  Indies,  ending  up  with  a  visit  to  Morocco  and  the  Northern  Sahara, 
then  very  much  less  known  than  they  are  now.     The  work  in  which  he,  some 
years  later,  embodied  the  results  of  his  African  researches,  entitled '  Die  Sahara,  oder 
von  Oase  zu  Case'  (Vienna,  1879),  was  at  the  time  a  contribution  of  some 
importance  to  our  knowledge  of  Northern  Africa.     A  few  years  later,  in  1889, 
he  undertook  a  journey  to  the  Congo,  the  results  of  which  he  published  under  the 
title  'Reisen  und  Forschungen  im  alten  und  neuen  Kongostaate'  (Jena,  1887). 
A  large  part  of  his  reputation  as  a  geographer  wap,  however,  the  outcome  of 
scientific  work  at  home.    He  resided  for  some  years  in  Vienna,  and  for  a  time 
edited  the  Mitteilungen  of  the  Geographical  Society  in  that  city.     He  published 
a  Physical  and  Statistical  Atlas  of  Austria-Hungary,  and  physical  and  other  mape 
of  the  parts  of  the  world  of  which  he  had  made  a  special  study.     During  the  latter 
years  of  his  life  he  devoted  himself  especially  to  the  geography  of  Argentina, 
where  he  had  held  an  appointment  in  the   Hydrographical  Office   since  1895. 
Before  this  date  he  had  done  an  important  work  in  preparing,  for  the  State  Rail- 
way Administration,  a  map  of  the  whole  country  on  the  scale  of  1 : 1,000,000,  on 
which,  as  well  as  the  railways,  the  surface  features  of  the  country  were  carefully 
laid  down.     He  also  published  a  work  on  the  climatology  of  Argentina,  and  for 
some  time  before  his  death  had  been  engaged  on  an  important  study  on   the 
Andes. 
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CORRESPONDENCE. 

The  Geographical  Training  of  Army  Officers  in  the  Universities. 

At  the  present  moment,  when  schemes  for  the  more  efficient  training  of  officers  are 
discussed  on  every  hand,  it  may  not  be  amiss  for  a  geographer  to  outline,  in  the 
briefest  way,  his  conception  of  how  geography  should  be  utilized  in  the  training 
of  an  officer  for  the  army. 

That  the  officer  on  active  service  has  to  fight  in  a  real  world  is,  of  course, 
obvious.  The  distribution  of  his  troops  depends,  not  merely  on  the  distribution 
of  the  opposing  troops,  but  also  on  the  character  of  the  region  in  which  he  finds 
himself — that  is,  on  the  distribution  of  surface  relief,  of  water,  of  vegetation,  and  of 
routes.  In  the  wider  planning  of  a  campaign,  the  general  configuration,  climatic 
And  economic  conditions  of  the  region  have  also  to  be  considered — that  is  to  say, 
the  geographical  conditions  as  a  whole.  The  importance  of  a  single  one  of  these 
<x)nditions — topography,  is  partially  realized,  but  the  significance  of  the  geogra- 
phical factor  as  a  whole  is  almost  invariably  overlooked.  For  lack  of  such  instruc- 
tion our  officers  are  forced  to  acquire  this  knowledge  by  the  most  expensive  of  all 
methods,  the  empirical  one  of  muddling  out  right  in  the  end.  This  costly  policy, 
with  its  concomitant  waste  of  money  and  life,  might  be  in  a  measure  avoided 
if  our  future  officers  received  a  more  scientific  training  in  geography. 

For  a  successful  training  in  geography  at  a  university,  it  is  essential,  in  the  first 
place,  that  the  university  military  cadet  should  possess  a  sound  preliminary  know- 
ledge of  the  subject  before  beginning  his  university  course,  and  this  must  of  course 
be  acquired  at  school,  unless  the  time  at  the  university  is  to  be  wasted  on  teaching 
the  veriest  rudiments  of  the  subject.  This  school  work  should  include  practical 
as  well  as  book  work,  and  a  certificate  should  be  required  stating  that  the  candidate 
has  spent  a  minimum  number  of  hours  in  practical  work,  in  the  field  and  in  the 
Bchool.  The  habit  of  observing  the  character  of  the  surrounding  country  can- 
not be  begun  too  early,  and  this,  together  with  the  power  to  read  and  construct 
an  ordinary  map,  and  a  knowledge  of  the  outlines  of  general  geography,  should  be 
the  necessary  preliminary  to  any  university  study.  There  is  no  need  to  organize 
new  machinery  for  the  purpose.  The  syllabuses  of  the  Senior  Local,  Joint 
University,  and  Leaving  Certificate  examinations  need  only  be  improved,  and  have 
this  condition  of  practical  school  work  attached  as  a  preliminary  to  examination. 

Li  the  university  course  the  geographical  teaching  might  with  advantage  be 
specialized  along  three  lines — regional,  historical,  and  cartographical. 

(1)  The  geographical  course  proper  would  include — (a)  a  general  course  dealing 
with  the  natural  regions  of  the  world,  with  special  reference  to  the  distribution  of 
relief,  rivers,  routes,  and  strategic  centres,  and  the  ensemble  of  conditions  forming 
what  may  be  called  the  configuration  control ;  (h)  the  sum  of  conditions  forming 
the  climatic  control,  with  special  reference  to  such  phenomena  as  the  incidence  of 
seasons,  frost  periods,  seasonal  rains,  winds,  floods,  etc. ;  and  (c)  with  the  sum  of 
factors  forming  the  economic  control.  In  addition  to  this  general  course,  army 
candidates  should  be  expected  to  show  a  detailed  knowledge  of  the  characteristics 
of  the  topography  of  typical  land-forms,  and  of  all  the  geographical  conditions  of 
a  prescribed  region,  and  this  should  be  completed  by  a  ten  or  fifteen  days'  excursion 
through  the  regions  in  question.  Naturally  the  parts  of  the  British  Isles  and 
the  nearer  portions  of  the  Continent  would  be  chosen  for  this  purpose. 

(2)  In  the  historical  course,  which  exhibits  the  efiect  of  geographical  condi- 
tions on  military  movements  in  the  past,  the  same  order  would  be  pursued — a 
general  course  dealing  with  the  broad  outlines  of  the  historical  military  geography 
of  Europe  would  be  followed  by  the  detailed  study  of  a  prescribed  campaign,  as, 
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for  example,  one  of  the  campaigDS  of  NapoleoD,  the  American  civil  war^  the 
Franco-German  war,  the  Russo-Turkish  war,  or  the  Boer  ¥rar. 

(3)  The  cartographical  course  would  deal  with  the  construction  of  topographical 
maps,  the  use  of  common  sunreying  instruments,  and  practice  in  (a)  mapping 
natural  features,  (h)  range-finding,  and  (c)  the  elements  of  position-finding.  In 
the  case  of  engineers,  geodetic  surreying  would  he  added. 

In  order  to  interfere  as  little  as  possible  with  other  university  work,  the  coursee 
should  be  spread  over  three  academic  years.  Daring  the  first,  the  outlines  of 
geography  and  military  topography  might  be  studied  ;  during  the  second,  the  out- 
lines of  historical  military  geography  and  typical  land-forms;  and  during  the 
third,  the  detailed  geography  of  selected  regions  and  campaigns.  For  the  future 
engineer,  who  would  have  to  make  as  well  as  to  use  maps,  advanced  courses  in 
surveying  and  geodesy  would  be  necessary. 

In  such  xmiversity  courses  the  object  should  be  to  make  the  cadet«  familiar 
with  the  general  principles  and  facts  of  geography,  with  the  sources  of  information, 
with  the  many  notations  in  which  geographical  data  are  recorded,  and  as  far  as 
possible  with  half  a  dozen  typical  districts,  each  having  different  topographical 
characteristics. 

Summary. 

((a)  Configuration  and  routes. 

I  A.  Outlines  of  geography       (h)  Climatic. 
B.  Detailed  topography  of  typical  land-for^s. 
C.  Detailed  geography  of  a  typical  region. 

Historical         i^'  ^^^^^^^  ^^  historical  military  geography. 

(B.  Detailed  history  of  a  prescribed  campaign. 

{A.  Accumulation   and   recording  of  data.    Surveying  and    map- 
making. 
B.  Interpretation  of  data.    Map-reading. 

A.  J.  Herbertson. 
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SESSION  1902-1903. 

Eighth  Ordinary  Meeting^  February  23,  1903. — Sir  Clements  Markham, 

K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Elections: — Edwyn  Barclay;  0,  Beach  Chester;  Athol  Chichester;  Hobert 
James  U Arcy- Irvine ;  Emil  Ernst;  Marcus  John  Eustace^  M.D.y  D.Ph,;  John 
Foster  Fraser ;  Ouy  John  Fenton  Knov)les,  C.K. ;  Captain  C.  H.  Ley,  R.E. ;  William 
Cameron  Mackay ;  Charles  Godfrey  Moule  ;  Henry  Francis  Previt^y  M.A. ;  Colin 
Skittal  Reddie;  Captain  Cecil  B,  Simonds,  B.C. A. 

The  Paper  read  was : — 

"Further  Explorations  in  the  Canadian  Rockies."     By  Prof.  Norman  Collie, 

F.n.S. 


Ninth  Ordinary  Meeting,  March  9,  1903. — Sir  Clements  Markham, 

K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Elections  : — William  Sloane  Accles ;  Captain  Lionel  Edmund  A nstey- Bennett 
{PageVs  Horse);  Lieut,- Colonel  T,  Capper  {Ea^t  Lancashire  Regiment);  Captain 
Henry  E,  M,  Douglas,  R. A, M.C.,  V,C.f  D,S.O,;  Feargns  Dwyer  ;  Albert  Edward 
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Evans,  B.  N,  R. ;  Oearge  William  Poole  Fisher ;  Thomas  Oeorge  Goodman  ;  Lieut.- 
Colonel  H.  P.  Go*igh,  IGth  Lancers  ;  Arthur  Hall  Hall ;  James  Meldrum;  Major 
P.  B.  Phibhs  (^Dorset  Regiment)  ;  Thomas  George  Seymour;  Everard  D.  Simpson^ 
B.A, ;  Captain  W,  M,  Guthrie  Smilh,  LS.C. ;  Hugh  Rose  Troup ;  Rev.  W.  W. 
Tyltr,  B.D.;  Thomas  Herbert  Worsnop, 

The  Paper  read  was  : — 

**  A  Buried  Landscape  in  the  English  MidUndB."     By  Prof.  W.  W.  Watts. 


GEOGRAPHICAL    LITERATURE    OF   THE    MONTH. 

Additions  to  the  Library. 

By  EDWARD  HEAWOOD,  M.A.,  Librarian,  RG.S. 

The  following  ahhreviations  of  nouns  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  in  each  case  written  in  full : — 


A.  =  Academy,  Academie,  Akademie. 
Abh.  =  AbhandluDgen. 

Ann.  =  Annals,  Annales,  Annalen. 

B.  =  Bulletin,  BoUettino,  Boletim. 
Coin.  =  Commerce. 

C.  Rd.  =  Comptes  Rendus. 
Erdk.  =  Erdkunde. 

G.  =  Geo^aphy,  Geographie,  Geografia. 

Ges.  =  GeselUchaft. 

I.  =  Institute,  Institution. 

Iz.  =  Izvestiya. 

J.  =  Journal. 

k.  u.  k.  =  kaiserlich  und  konlglich. 

M.  =  Mitteilungen. 


Mag.  =  Magazine. 

Mem.  =  Memoirs,  M^moires. 

Met.  =  Meteorological. 

P.  =  Proceedings. 

R.  =  Royal. 

Rev.  =  Review,  Revue. 

8.  =  Society,  Sooi^t^,  Selskah. 

Sitzh.  =  Sitzangsbericht. 

T.  =  Transactions. 

V.  =  Verein. 

Verb.  =  Yerhandlungen. 

W.  ■=  Wissensohaf  t,  and  compounds. 

Z.  =  Zeitschrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  octavo^  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.     The  size  of  the  Journal  is  10  x  6}. 

A  selection  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  *'  JonriLal." 

STO^OPE. 

Alps.  Globus  83  (1903) :  21-28.  Halb&ss. 

Beitrage  zur  Kenntnis  der  Seen  der  Lechthaler  Alpen.  Von  W.  Halbfass.  With 
Map», 

Ardennes.    Deuisch.  Rundschau  G.  86  (UK)2-1903) :  102-110, 1«5-172, 212-220.    Kellen. 
Durch  die  Walder  der  Ardenneu.     Von  Tony  Kellen.     With  Illustrations. 

Austria— Moors.  Deutsch.  Rundschau  G.  26  (1903):  193-207.  Berioh. 

Die  Moorgebiete  Osterreichs.    Vou  Dr.  W.  Bersch.     With  Map  and  Illustrations. 

Belgium— Historical.  Hnisman. 

\j2L  Belgique  Commerciale  sous  I'Empereur  Charles  VI.,  la  Compas:nie  d'Ostende. 
Etude  historique  de  politique  conimerciale  et  colonialc.  Par  Michel  Hnisman. 
Bruxelles:  H.  Lamcrtin,  1902.     Size  9^  x  6^,  pp.  xii.  and  55G. 

Denmark.  

Den  Danske  Turistforenings  Aarsskrift,  1903.  K^benhavn;  G.  E.  C.  Gad,  1903. 
Size  9J  X  G,  pp.  72  and  xxxiv.  Map  and  Illustrations.  PresfnUtd  by  Mr.  E.  L. 
Salomon  sen. 

Europe — Maps  and  Views.  


Topographie  de  TEurope.  Catalogue  k  prix  marques  de  Cartes  anciennes  et  de 
Vues  <le  Villes,  XV"'«-XIX"'^  biecle.  Amaterrlam :  F.  Moller  .V  Cie.,  1903.  Size 
91  X  6i,  pp.  240. 
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France— Coniea—VmlarU.    QueeHong  Dipl.  ei  Colon,  16  (1903) :  157-166. 
I.e  paludiBine  et  rioitiativo  priy^  en  Corse.    Par  A.  Guosco. 

Franoe-Olaeiert.  C.  R^J.  186(1903):  107-109.  eirudin. 

Sur  des  observatious  glacialres  faites  en  haute  Maurienne  dans  V4i4  de  1902 
Note  de  Paul  Glrardin. 

France— Provenee.  B.S.Q.  Marseille  26  (1902) :  260-272.  Sure. 

La  repartition  de  la  population  sur  Ic  Sol  de  la  Provence.    Par  H.  Barre'. 

France— Bhone.  Ann.  G.  11  (1902):  407-418.  Douxam. 

La  vall^  movennc  du  Rhone  k  trayere  le  Jura  meridional.    Par  H.  Douzami. 

France— Eochefort.  B.8.G.  Rochefort  24  (1902) :  281-301.  Roehe. 

Le  Port  de  commerce  de  Rochefort.     Par  F.  Roche .     With  Map  and  Plan. 

Germany.  Blndan. 

Oborland,  Ermeland,  Natingen  und  Barten.  Eine  Landes-  und  Volkskunde  von 
Prof.  Dr.  Alois  lUudau.  Stuttgart:  Hobbing  &  Buchle,  1901.  Size  8|  x  6,  pp.  xii. 
and  340.     Map  and  lUuairatiom.    Price  9  m.     Presented  by  tJie  PublUherif. 

Germany.  Yolk. 

Der  Odenwald  und  seine  Nachbargebiete.  Eine  Landes-  und  Volkskunde.  Unter 
Blitwirkung  vieler  Landeskenner  herausgegeben  von  Georg  Volk.  Stuttgart: 
Hobbing  &  Buclile,  1900.  Size  8J  x  6,  pp.  440.  Map  and  Illustrations,  Price 
10  m.     Presented  by  the  Publishers. 

Germany — Bavaria.  Hilbler. 

Baverisch  Schwaben  und  NeuburK.  und  seine  Xaohburgebiete.  Eine  Landes- 
und  Volkskunde  von  Dr.  J.  M.  Hubler.  Stutt^^art:  Hobbing  &  Bttchle,  1901. 
Size  8i  X  6,  pp.  viii.  and  326.  Map  and  Illustrations.  Price  7  m.  Presented 
by  the  Publisliers. 

Germany— Bavaria.     Vierteljahrs.  O.  Unterricht  2  (1903) :  90-93.  KoUbaeh. 

Kin  Ausflug  in  die  Hohe  Rboa.     Von  K.  KoUbaoh. 

Germany— Prussia  —Westphalia.  Hellmann. 

Regenkarte  der  Provinz  Westfalen  sowie  von  Waldeck,  Schaumburg  -  Lippe, 
Lippe-Detmold  und  dem  Kreis  Rinteln.  Mit  crrautemdem  Text  und  Tabellen. 
In  amtlichem  Auftrasre  bearbeitet  von  Prof.  Dr.  G.  Hellmann.  Berlin:  D. 
Reimer,  1903.    Size  lOJ  x  7,  pp.  30.     Map. 

Germany— Bhine.  Meteorolog.  Z.  19  (1902) :  548-551.  Stolberg. 

Verhalten  der  Kheintemperatureu  in  den  Jahren  1895-1900.     Von  A.  Stolberg. 

Germany— Thuringia.      Z.  Ges.  Erdh.  Berlin  (1902)  :  850-874.  Sehlilter. 

Die  Siedelungen  im  nordodtliclien  Thiiringen.     Von  Dr.  Otto  8chliiter. 

Greece— Eaboea.  C. /?r2.  138  (1903):  105-107.  Beprat. 

Note  pr^liminaire  sur  la  geologie  de  Tile  d'Eub^e.    Note  de  M.  Deprat. 

Holland.  Tijds.  K.  Ned.  Aard.  GenooU.  Amsterdam  20  (1903):  1-34.  Broyn. 

De  temperatuur  van  de  onderaardsche  gangen  in  den  St.  Pietersbprg  en  andere 
mergelgroeven  bij  Maastricht.     Door  Fred,  de  Bruiju,  s.j.     With  Maps. 

'Yo  be  noticed  in  the  Montbly  Record. 

Italy.  Baedeker. 

Italy.  Handbook  for  Travellers,  by  Karl  Baedeker.  Third  Part :  Southern  Italy 
and  Sicily,  with  Excursions  to  the  Lipari  Islands,  Malta,  Sardinia,  Tunis,  and 
Corfu.  Fourteenth  Revised  Edition.  Leipsic:  K.  13aedeker,  1903.  Size  6^  x  4, 
pp.  lii.  and  444.     Maps  and  Plans.    Price  6  m.    Presented  by  the  Editor. 

Italy.  Kissen. 

Italisohc  Tiamleskunde.   Von  Heinrich  Nissen.   Zweiter  liand.   Die  Staedte,  Zweite 
Haelfte.   Berlin  :  Weidmannsche  Buchhandluu'r,  1902.     Size  9x6,  pp.  481-1001. 
Of.  Journal^  vol.  xx.  p.  351. 

Italy— Emilia.      Bev.  G.  ItaUtna  9  (1902)  :  437-445,  499-506,  565-581.  LorensL 

Intorno  ad  alcune  salse  del  Modenese,  osservazioni  del  Dott  Arrigo  Lorenzi. 

Mediterranean— Crete.    J.R.I.  Brit.  Architects  10  (1902) :  97-106.  Eyana. 

A  BirdVeye  View  of  tlie  Minoan  Palace  of  Knossos,  Crete.  By  Dr.  A.  J.  Evans. 
With  Plan  and  Illustration. 
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Vorway— BaUwayi.  Globus  82  (1902) :  372-374.  Hoflhiaim. 

Neue  Norwegisohe  Bahnen  und  ihre  Bedeutusg.    You  Dr.  B.  Hoffmann. 

frorway^Snow-limit.    Norake  G.  SeUh.  Aarhog  13  (1901-1902)  :  59-73.  Hansen 

Snegraensen  i  Norge.     Af  dr.  Andr.  M.  Hansen.     With  Map  and  Diagram. 
See  note  in  Monthly  Record  for  March  (p.  316). 
Bossia.  Bonmariage. 

La  BuBsie  d'Europe.  Topographle,  relief,  gdologie,  hydrologie,  climatology,  regions 
natu relies,  lea  peoples  et  leur  mode  de  ri^partition.  Essai  d*Hyg^^ne  G^ne'rale. 
Par  le  Dr.  A.  Bonmariage.  Paris:  Le  Soudier,  1903.  Size  11  X  7^,  pp.  viii. 
and  560.    Maps  and  Illustrations,    Price  20t. 

Bussia.  B.S.Q.  LiUe  88  (1902) :  341-363.  Patonillat. 

L'Est  de  la  Kuasio  d'Kurope.    Par  J.  Patouillet. 

Bussia— Iron  Industry.  J.8.  Arts  61  (1902) :  74-91.  Head. 

The  South  Bussian  Iron  Indostry.  By  Archibald  P.  Head.  With  Maps  and 
Illustrations. 

Bussia- Ural.  C.  Rd.  136  (1902) :  1 135-1 137.  Luparc. 

Sur  Torigine  de  la  coupure  transversale  de  la  Eosva  (Oural  du  Nord).  Note  de 
Louis  Dnparc. 

Spain— Historical.  B.8.G.  Lisboa  20  (1902) :  67-84.  Oarofklo. 

Sulla  geografia  della  Penisola  Iberica  nella  elk  romana.  Pelo  Prof.  Francisco  P. 
Garofalo. 

Sweden.  

Exkursion  nach  Siid-Sohweden  (Schonen)  am  20.— 24.  Mai  1902.  Greifswald, 
1902.     Size  9x6,  pp.  16.    Maps. 

Sweden— Agricnltnre.  Fmer  22  (1902):  305-360.  Hbgbom. 

Om  norra  Sverige  ^asom  jordbmksland.     Af  A.  G.  Hogbom.     With  Map, 
See  note,  ante,  p.  75. 
Switierland.  Bittener. 

Materianx  pour  la  Carte  Geologique  de  la  Suisse  publics  par  la  (yommission 
G^logique  de  la  Socie'te'  Helvetique  des  Sciences  Naturelles  aux  frais  de  la  Con- 
federation. Nouvelle  Serie  :  XIII"  Livraison.  Ktnde  geologique  de  la  (X>te-aux- 
Fees  et  des  environs  de  Ste-Croix  et  Baulmes.  Par  Th.  Bittener.  Benie: 
•  Schmid  k  Francke,  1902.  Size  12J^  x  9 J,  pp.  vi.,  116,  and  x.  Map  and  Profiles. 
I'riee  15  fr.     Presented  by  the  Publisher. 

Switzerland.  

Annuaire  Statistique  de  la  Suisse.  Publie  par  le  Bureau  de  Statistique  du  De'- 
partement  Fede'ral  de  rioterieur.  Oiizi^me  Annee,  1902.  Bern :  Stampfli  &  Cie., 
1902.     Size  10  x  6},  pp.  842.     Diagrams. 

Switierland— Geneva.    S.G.  Hist,  et  Descriptive  (1902):  276-281.  Fanvel. 

Le  nonveau  plan  de  la  ville  et  de  la  commune  de  Geneve.    Par  E.  Fauvel. 

Switierland — Oeographioal  Dictionary.  Enapp,  Borel,  and  Attinger. 

Geographisches  lioxikon  der  Sohweiz  mit  dem  Beistande  der  Geographischen 
Gesellschaft  zu  Neuenburg  herausgegeben  unter  der  Leitung  von  Charles  Knapp, 
Maurice  Borel,  und  Y.  Attinger,  Deutsche  Ausgabe  besorgt  von  Heinrich  Brunner. 
Erster  Band.  Aa — Emmengruppe.  Neuenburg:  Gebriider  Attinger,  1902. 
Size  11  X  7},  pp.  xii.  and  704.  Maps  and  Illustrations.  Presented  by  Dr.  II. 
Brunner. 
Contains  a  great  deal  of  valuable  matter,  both  geographical  and  statistical.  The 
treatment  of  the  morphology  of  the  lakes  is  especially  good. 

United  Kingdom.  Petermanns  M.  48  (1902) :  230-234.  Koffinahn. 

Eine  neue  Ksrte  von  Grossbritannien  und  Irland.    Von  Otto  Koffmahn. 
A  detailed  account  of  the  method  of  preparation  of  the  new  map  of  the  British  Isles 
in  Stieler's  *  Hand-Atlas.'    The  author  passes  some  strong  criticisms  on  the  Ordnance 
:>urvey  maps,  but  his  statements  are  in  most  cases  quite  unfounded  (see  ante,  p.  448). 

United  Kingdom— Cornwall.   Geolog.  Mag.  10  (1903) :  19-25.        Konnard  and  Warren. 

The  Blown  Sands  and  Associated  Deposits  of  Towan  Head,  near  Newquay,  Corn- 
wall.   By  A.  S.  Kennard  and  S.  II.  Warren. 
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United  Kingdom— Ireland.  F.B.  Iri^h  A.  24,  Sec.  B.  (1902) :  95-202.  0'S«iUj. 

On  the  Waste  of  the  Coa^t  of  Ireland  as  a  Factor  in  Irish  History.  By  J.  P. 
O'Reilly. 

United  Kingdom— Ireland—Botony.  P.R.  IruhA.  24,  Sec.  B.  (1902):  1-60.      Praager. 

On  Types  of  Distribution  in  the  Iriah  Flora.  By  R.  Lloyd  Praeger.  WUh 
Diagrams, 

See  abstract  in  January  Journal  (pp.  50-62,  with  maps). 

United  Kingdom— Ireland— Botany.  P.Ji.  Irish  A.  24,  Sec.  B.  (1902):  61-94.     Pra«ger. 
Gleanings  in  Irish  Topographical  Botany.     By  R.  L.  Praeger. 

United  Kingdom— Scotland.    Scottuh  G.  Mag.  19  (1903) :  27-37.  Kaobean. 

Ancient  Fife  :  seen  through  its  Place-Names.    By  L.  Macbean. 

United  Kingdom— Temperature.  

Temperature  Tables  for  the  British  Islands.  Supplement.  Difference  Tables  for 
each  Five  Years  for  the  extrapolation  of  Mean  Values.  London  :  Eyre  &  Spottis- 
woode,  1902.  Size  12J  x  10,  pp.  viii.  and  36.  Price  8«.  Presented  by  the 
Mettorological  Office. 

ASIA. 

Arabia.  B,  ComiUVAsie  Franfaise  3  (1903)  :  13-21.    Imbart  de  la  Tour. 

Autour  de  1* Arabic.    Par  J.  Imbart  de  la  Tour. 
On  the  present  political  position  in  Arabia. 

Central  Asia.  La  O,  IIS.O.  Paris  6  (1902)  :  69-74.  Hedin. 

Mon  dernier  voyage  en  Asie  centrale.     Par  Sven  Hedin.     With  Map. 

Central  Asia.  B.S.G.  Marseille  26  (1902) :  285-296.  Leirat. 

Les  rdsultats  de  Texpc^dition  fran9aise  scieutifique  et  minii^re  en  Boukharie  et  an 
Turkestan,  en  1909.     Par  E.  D.  Levat.     With  Map. 

Ceylon— Botany.        /.  Ceylon  Br.  R.  Asiatic  8.  17  (1902) :  80-256.  Lewis. 

A  Descriptive  Catalogue  of  the  more  useful  Trees  and  Flowering  Plants  of  the 
Western  and  Sabaragamuwa  Provinces  of  Ceylon.     By  F.  Lewis.     With  Maps. 

China.  B.S.G.  Rochefori  24  (1902) :  302-32;{.  Ballande. 

Six  mois  sur  les  rivieres  du  Pe-Tch^li.     Par  C.  Ballande. 

Chinese  Empire— Eastern  Tnrkeston.    Petermanns  M.  48  (1902)  :  288-290.  EimJy. 

Sven  HediDs  Ausgrabungen  am  alten  Lop-nur.    Von  K.  Himly. 

Eastern  Asia.  Petermanns  M.  48  (1902) :  261-265.  Fntterer. 

Prof.  F.  V.  Kichthofens  Geomorphologische  Studien  aus  Ostasien.  Von  Prof.  Dr. 
K.  Futterer. 

Eastern  Asia — Bibliography.  Barthold. 

Bussische  Arbeiten  iiber  Odtasien :  Jabreebcricht  fiir  1901.     Von  W.  Barthold. 
-  (Mittheilungen  des  Seminars  fur  Orientalische  Sprachen  zu  Berlin.    Jahr^r.  V, 

Erste  Abth.  Ostasiatische  Studien.     Pp.   155-162.)    Berliu :  G.  Reimer,  1902. 

Size  10  X  7. 

Eastern  Asia — Treaties.  Beinaoh. 

L.  de  Beinach.  Recueil  des  Traites  conclus  par  la  France  en  Extreme-Orient 
(1684-1902).     Paris :  E.  Leroux,  1902.    Size  10  x  GJ,  pp.  442.     Price  15«. 

French  Indo-China.  Pavie  and  Lefevre-Pontalls. 

Mission  Pavie   Indo-Chine   1879-1895.     Ge'ographie  et  Voyages.     V.  Voyages 
dans  le  Haut  Laos  et  sur  les  frontibres  de  Chine  et  de  Birmanie.     Par  Pierre 
Leffevre-Pontalis.      li»trodu<lion  par  Augutte  Pavie.      Paris:  K.   Leroux,  lb02. 
Size  11x9,  pp.  xlviii.  and  328.     Maps  and  Illustrations. 
This  will  be  si>ecially  noticed. 

French  Indo-Cbina— Cambodia.  Lajonqniere. 

Inventaire  descriptif  des  Monuments  du  Cambod^e.  Par  E.  Lunetdo  Lajonqul^re. 
Paris  :  E.  Leroux,  1902.     Size  11  x  7J,  pp.  cvi.  and  430.     Illustrations. 

French  Indo-China- Laos.    B.S.G.  C(m.  Paris  24  (1902) :  2T^-2H1.  Andotlin. 

Quelques  notes  sur  la  province  du  Tran-Xinh  (Laos).  Par  11.  Audouin.  With 
Map, 
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Frenoli  Indo-Chinm — Tongkiog.  Gircd. 

Mi$i.  Catholique$  84  (1902) :  472-475, 485-490, 497-500, 510-514, 526-528, 533-587. 
Une  tonm^e  dans  la  region  aito^e  an  K.-O.  de  Lao-Kay.  Par  M.  Glrod.  With 
Map  and  Illu$tration$. 

India.  Forrest. 

Cities  of  India.  By  G.  W.  Forrest.  Westminster:  A.  Constable  &  Co.,  Ltd., 
1903.  Size  9  x  5),  pp.  zvi.  and  854.  Map  and  IUu»trat<on8.  Price  lOs.  6d.  net. 
Presented  by  the  Pubtiiherg, 

India.  Sev.  O.  61  (1902) :  344-365,  422-446.  XaUsterre. 

L'Empire  anglais  des  Indes,  Etade  hibtorique  et  politique.  Par  Commandant 
Malleterre. 

India — Assam.  Oldham. 

On  Tidal  Periodicity  in  the  Earthquakes  of  Assam.  By  B.  D.  Oldham.  (Extract 
from  the  Journal  of  the  Aeiaiic  Society  of  Berigal,  vol.  Ixxi.  pp.  189-153,  1902.) 
Calcutta,  1902.    Size  9}  x  6^.    Pretentedby  the  Author. 

This  is  noticed  in  the  Monthly  Record  (antef  p.  451). 

India — Bnrma.  Herts. 

A  Practical  Handbook  of  the  Eachin  or  Chingpau  Language,  containing  the 
Grammatical  Principles  and  Peculiarities  of  the  Language,  Colloquial  Exercisett, 
and  a  Vocabulary,  with  an  Appendix  on  Kachin  Customs,  Laws,  and  Religion. 
By  H.  F.  Hertz.  Rangoon,  1902.  Size  10^  x  7,  pp.  v.  and  164.  Price  U.  9d. 
Preiented  by  the  Author. 

India — Census.  Bannerman. 

Census  of  India,  1901.  YoL  xxv.  Rajputana.  Part  L  Report,  by  Captain  A.  D. 
Bannerman  (Lucknow,  1902,  pp.  iv.  and  220).  Vol.  xxv.-A.  Rajputana.  Part  ii. 
Imperial  Tables,  by  Captain  A.  D.  Bannerman  (Lucknow,  1902,  pp.  746).  Maps 
and  Diagrams.    Presented  by  the  Indian  Government. 

India— Oensus.  Lewis. 

Census  of  India,  1901.  Yol.  xilA.  Burma.  Part  ii.  Imperial  Tables.  By  C.  G 
Lowis.  Rangoon,  1902.  Size  13  x  8),  pp.  432.  Diagram.  Presented  by  the 
Indian  Government, 

India— Forests.  J.R.  Colonial  I.  84  (1903) :  173-191.  Gamble. 

The  Forests  of  India  and  their  Management.    By  J.  S.  Gamble. 
India — Oeologioal  Survey.  Oriesbaeh. 

General  Report  on  the  Work  carried  on  by  the  Geological  Survey  of  India  for  the 

period  from  April  1,  1901,  to  March  81,  1902.     Under  the  direction  of  C.  L. 

Griebbaoh.    Calcutta,  1902.    Size  10}  X  7},  pp.  36.     Presented  by  the  Geological 

Survey  of  India. 

India— Historical.     B.  VEcole  Frangaise  d' Extreme-Orient  2  (1902) :  256-259.     Hnber. 

L'ltin^raire  du  pterin  Ki  Ye  dans  I'lnde.    Par  Edouard  Huber. 

India— Kadraft—Bainfoll.    Monthly  Weather  Rev.  30  (1902) :  438-440.  Bao. 

The  Rainffli^l  in  the  C  ity  of  Madras  nnd  the  Frequency  of  Sun  Spots.  By  M.  B. 
Subha  Rao.     With  Diagram. 

India — Panjab.  Xaelagan. 

Gazetteer  of  the  Multan  District.  By  E.  D.  Maclagan,  ]9()l--02.  Revised  Edition. 
Lahore,  1902.  Size  9x6},  pp.  ix.  and  388  and  Ixx.  Map.  Price  5«.  Presented 
by  the  Secretary  of  State  for  India. 

India — Survey.  

Synopsis  of  the  Results  of  the  Operations  of  the  Great  Trigonometrical  Surrey  of 
India.  Vol.  xix.  Descriptions  and  Co-ordinates  of  the  Principal  and  Secondary 
Stations  and  other  fixed  points  of  the  Great  Arc— Section  h^  to  18°  or  Series  A  of 
the  Southern  Trigon.  Dehra  Dun,  1899.  Size  12|  x  10,  pp.  x.,  xiv.,  and  322. 
Charts  and  Diagram. 

Japan.  Dumolard. 

Henry  Dumolard.     Le  Japon  politique,  ^conomique  et  social.     Paris :  A.  Colin, 

1903.     Size  7J  X  5,  pp.  viii.  and  344.     Price  ^fr.    Presented  by  the  Publishers. 
See  Review  in  March  number  (p.  305). 
Japan.  Peteniian;/^  3f.  48  (1902) :  245-253.  TamasakL 

Morphologische  Betrachtung  des  japanischen  Binnenineers  Setouchi.    Von  Dr.  N. 

Yamasaki.     Witfi  Map.    (8ee  note,  ante,  p.  453.) 
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Jftpui— Tobftooo.  T^ti^iniM 

M.  Deutioh.  Of.  Natur-  tc  Vslkerk.  Oitoiiens  9  (1902) :  57-78. 

Der  Tabuk,  sein  Bau  and  seine  Weitere  Bebandlong  in  Japan.  Von  l>r.  Max 
Lehmann. 

Korea.  B.S.G.  Com.  Paris  24  (1902) :  225-259.  De  Lap^yrttit. 

'   La  (^oree.    Par  M.  1  )e  Lapeyri^re. 

Xalay  ArohipelaifO— Celebes.    Globus  83  (1903) :  45-47.  Sansia. 

Weitere  Beisen  dcr  Hcrren  Sarusin  in  Celebes.    Yon  Palu  nach  Paloppo. 

ICalay  Penintnla.  J.S,  Colonial  1. 84  (1903) :  75-105.  Gliflbrd. 

British  and  Siamese  Malaya.    By  Hngh  Clifford,  c.m.o. 

ITorth-Eaft  Asia.  Zabtl. 

Durcli  die  Mandsehnrei  und  Siblrien.  Beisen  nnd  Stndien  von  Bndolf  Zabel. 
Leipzig:  G.  Wigand,  11)02.  Size  11  x  S,  pp.  xii.  and  314.  PoHrait  and  IBus- 
iratiom.    Price  20t. 

Persia.  J.8.  Arts  51  (1902)  :  95-105.  SykM. 

Domestic  Life  in  Persia.    By  Miss  Ella  C.  Sykes. 

Persia — Khorassan  and  Sistan.  Whyte  and  Beam. 

Trade  of  Khorassan  and  Sistan  for  tlie  year  1901-02.  Foreign  Office,  Annual  Na 
2921, 1902.     Size  10  x  6^,  pp.  44.    PHoe  2id. 

Sossia— Siberia.  Cooke. 

Trade  of  Siberia.  Foreign  Omce,  Miscellaneous  No.  585.  1902.  Size  10  x  6}, 
pp.  26.     Price  2d. 

Bossia— Siberia.        Quesiioru  Dip!,  et  Colon.  14  (1902) :  746-760.  Labbe. 

La  region  du  fleuve  Amour :  la  province  Maritime.    Par  Paul  Labb€.     JVith  Map. 

Bossia— Siberia.  Peterminns  M.  48  (1902) :  234.  T^ 

Die  Aufnahme  der  Taimyr-Bal  i9(K)-()l.     Durch  Baron  E.  Toll.     With  Map, 

Bnssian  Central  Asia — Lake  Aral.  Borg. 

Zur  3Iorphologie  der   Ufern  des    Aral-Meeres.     Yon   L.   Berg.     ( Extra! t  de 
Annuaire  (j^olotfiqtie  et  min^ralo(jique  de  la  Bussle  (vol.  v.  Livr.  6-7),  edil^  et 
rodige  par  N.  K rich tafowi tech).     [In  Bussian.]    Vardovie,  1902.    Size  12|  x  9}, 
pp.  181-196.     Plates.    Presented  by  the  Author. 
This  was  noticed  in  the  Monthly  Becord  for  March  (p.  317). 

Bnssian  Central  Asia— Lake  Aral.    Petermanns  M.  48  (1902)  :  260-261.  Wooikow. 

Ueber  den  Aral-See.     Von  Prof.  Dr.  A.  Woeikow. 

Siam.  Toung  Pao  8  (1902) :  24n-247.  Suor. 

Le  Laoe  Siamois.     Pur  M.  Suzor. 

South-East  Asia — Historieal.  OerinL 

Imp.  and  Asiatic  Qiiarterly  Rec.  11  (1901):  379-385;  18  (1902):  119-147, 

361-368:  14(1902):  391-407. 

Siam's  Intercourse  with  Chinu.  (Seventh  to  Nineteenth  Centuries.)  By  Major 
G.  K  Gerini. 

Tnrkey — Arabia.  Forder. 

With  the  Arabs  in  Tent  and  Town.  An  Account  of  Missionary  AVork,  Life  and 
Experioncos  in  Moab  und  Edom  and  the  First  Missionary  Journey  inlo  Arabia 
from  the  north.  By  A.  Forder.  London  :  Marshall  Brothers,  1902.  Size  8x5. 
l)p.  xii.  and  244.    Map  and  Illustrations. 

From  a  geographical  point  of  view  the  interest  centres  in  the  journey  to  the  Jof, 
which  has  already  been  described  in  the  Journal  (vol.  xx.  p.  619). 

Turkey— Alia  Minor.    Pttennannn  M,  Ergauzungshe/t  Nr.  140  (1902)  :  pp.  90.    Fitmer. 
Niederschlag  nnd  Bewolkung  in  Kleinasien.    Vun  Dr.  Rudolf  Fitzuer.    With  Map. 

Turkey— Palestine.  HuU. 

Palestine  Exphtration  Fund,  Quarterly  Statement  (1903):  92-93. 

Notes  on  Prof.  Libbey's  Account  of  the  Jordan  Valley  and  Pelra.     By  Prof.  Hull. 

The  writer  considers  that  Prof.  Libbcy  s  assumptions  (in  his  paper  read  ut  Belfast) 
are  ''  based  on  little  or  no  evidence." 
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Western  Alia— Bibliography.  Barthold. 

RuBsische  Arbeiten  fiber  WeBtaBien.  Jahresbericht  fur  1901.  Yon  W.  Barthold. 
(Mitthellongen  deB  Seminars  fur  Orientalisobe  Sprachen  zu  Berlin.  Jabrg.  V. 
Zwelte  Abth.  Weetasiatisobe  Studien.  Pp.  25-47.)  Berlin:  G.  Reimer,  1902. 
Size  10x7. 

ATBIOA. 

Abysiinia.  Nineieenlh  Century  fiS  (1903)  :  79-97.  Berkeley. 

Tbe  Abyssinian  Question  and  its  History.    By  G.  F.  H.  Berkeley. 

Abyssinia.  Questions  DipL  et  Colon,  15  (1903) :  129-142.  Terrier. 

La  delimitation  de  TEtbiopie.    Par  A.  Terrier.     With  Map. 

Afriea — ^Forests.  Bresckin. 

La  (?.,  B,8.Q,  Pans  5  (1902) :  431-450 ;   6  (1902):  27-39,  218-237. 

La  foret  tropicale  en  Afriqne  prlncipalementdans  les  Colonies  frnn^aises.  l*ar  A. 
Brescbin.     With  Maps. 

Afriea — Kinerals.  Lannay. 

Les  Richesses  Minerales  de  T Afriqne.  L*or,  Ics  metaux,  le  diamnnt,  les 
pbospbates,  le  sel,  les  combustibles,  les  sources  tbermales,  etc.  Alg^rie  et  Tunisie, 
Egypte,  Abyssinie,  Soudan,  C6te  d'Or,  Transvaal,  Rhode'sia,  Afrique  Centrale, 
Madagascar,  etc.  Par  L.  de  Launay.  Paris :  C.  Stranger,  1903.  Size  10  x  0, 
pp.  416.     Price  16s.  9d.    Maps  and  IUu$trations. 

Africa— Tsetse  Fly.    BeitrSige  Kohnialpolitik  4  (1902-1903) :  2G:{-271.        Lioktwardt. 
Ueber  die  Tsetse.    Von  B.  Licbtwardt.     With  Plate, 

Algeria.  Ann.  0. 11  (1902)  :  221-246,  339-365,  419-488.    Bernard  and  Fiekenr. 

Les  Regions  naturelles  de  TAlg^rie.  Par  Aug^stin  Bernard  et  Kmile  Ficbeur. 
acoompagne  d'une  note  cartograpbique  par  Ren^  de  Flotte  Roquevaire.  With 
Map$  and  Profiles. 

Britisk  East  Africa— Uganda.  Austin. 

Witb  Maodonald  in  Uganda.  A  Narrative  Account  of  tbe  Uganda  Mutiny  and 
Maodonald  Expedition  in  tbe  Uganda  Protectorate  and  tbe  Territories  to  tbe 
Kortb.  By  Major  Herbert  H.  Austin.  London  :  £.  Arnold,  1903.  Size  9}  x  6. 
pp.  xvi.  and  314.     Map  and  Illustrations.    Presented  by  the  Publiiher, 

Britiik  East  Aftioa — Uganda.  Kakon. 

Exotic  Plants  of  Economic  Interest  in  tbe  Botanic  Gardens  at  Entebbe,  Uganda. 
Foreign  Office,  Miscellaneous,  Ko.  588, 1903.    Size  9}  X  6),  pp.  8.    Price  ^d. 

Egypt.  Beadnell. 

Survey  Department,  Public  Works  Ministry,  Egypt.  Geological  Survey  Report, 
1900.  Part  ii.  The  Cretaceous  Region  of  Abu  Roash  near  tbe  Pyramids  of  Giza. 
By  Hugb  J.  L.  Beadnell.  Cairo :  National  Printing  Department,  1902.  Size 
11  X  7},  pp.  48.    Maps  and  Plates. 

Sgypt— Vile.  Z.  Ges,  Erdk.  Berlin  (1902):  694-722,  753-762.  Blanekenkora. 

Die  Gescbicbte  des  Nil-8troms  in  der  Terti&r-  und  Quart'arperiode,  sowie  des 
paliBolitbisoben  Menscben  in  iigypten.    Yon  Dr.  Max  Blanokenbom.    With  Maps. 

Eritrea.  Rev.  O.  Italiana  9  (1902):  537-564.  Loperfldo. 

Notizie  snlla  triangolazione  dell'  Eritrea.  A.  I^perfldo.  With  Diagram  and 
Illustration. 

Frenok  OoDgo.  MeteoroJog.  Z.  19  (1902):  509-512.  Hann. 

Rlima  am  oberen  Scbari  im  franzosiscben  Sudan.    Yon  J.  Hann. 

Frenck  West  Afriea.        La  (?.,  B.8.0.  Paris  7  (1903) :  19-31.  Barot. 

L* Afrique  occidentale  fran^aise  et  ses  conditions  d'babitabilit^.  Par  Dr.  Barot. 
With  Maps. 

Oerman  East  Africa.  Sokmidt. 

Deutseh.  Kolonialhlatt  13  (1902):  335-336.  365-367,  411-413,  438-440,  463-465. 

489-491,  519-520,  541-543. 

Das  Kameel  als  Transportmittel  in  Deutscb-Ostafrika.    Yon  Thierarzt  Schmidt. 
German  East  Africa.    Deutseh.  KoUmialblaa  13  (1902) :  437-438.  Wendt. 

Wami-  und  Mligazibereisung. 
On  an  expedition  to  test  the  navigability  of  tbe  Wami. 
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German  South-Weit  Afriea.    M.  DeuUch.  SehuUgeb.  16  (1902) :  182-188.        Ambroim. 

Besultate  der  geofcraphiBohen  Ortsbestimmnngon  von  Dr.  G.  Hartmaiiii  in  Dentaoh- 
Siidweetafrika.    Borechnet  yon  Prof.  Dr.  Ambronn. 

Oerman  Bonth-Weit  Afriea.  Jodtka. 

Deutsch.  KoloniaWlaa  13  (1902) :   493-495,  524-526,  546-548,  590-592. 

Ileiflc  des  Assistontarztes  Jodtka  nacb  dem  Okavango.     With  Map. 

Oerman  Bontb-Weft  Africa.    M.  Deut$eh,  Sehutzgeb,  15  (1902) :  181.  Hehnandar. 

Ergebnissc  dcr  astronomischen  Ortabt^Btimmungen  in  Dentaoh-SQdweatafrika  von 
Oberk'utnant  Freiherm  ▼.  Fritscb.    Berecbnet  von  Prof.  Scbnauder. 

Gold  Coaat.  Attria 

Gold  Coast.    Report  for  1901.     Colonial  Reports,  Annual  No.  375,  1902.     Sixe 
9}  X  6,  pp.  36.    FHoe  2}d. 

Xamemn.  3/.  Deuiseh.  Schutzgeb.  16  (1902):  173-180.  Dinkelaeker. 

Ueber  Ortsnamen  iu  Kamemii.     Yon  E.  Dinkelaoker. 

Xamenm.  DeuUch.  Kdonidlhlait  13  (1902)  :  543-546,  588-590.  PaTel. 

Oberst  Pavel  Uber  seine  Expedition  nacb  dem  Tsadsee. 

Kamenin.  DeuUch.  Kolonialblatt  13  (1902) :  440-443.  Stain. 

Beriobt  des  Oberleutnants  Frhm.  v.  Stein  Uber  die  Bertua-Ezpeditlon. 

Kadagaioar.  Ren.  Madagascar  4  (1902) :  549-553.  Imbart. 

Impressions  de  voyage,  an  pays  de  I'Androy  ou  brousse  dpineuse.   Par  Lieutenant 
E.  Imbert.     With  IUu$trntion$. 

Madagascar— Majnnga.    Rev.  Madagascar  4  (1902) :  521-548.  Xoricean. 

Le  Nord  de  la  province  de  Majunga.    Par  L.  Moricoau.     With  Ulustrations. 

Madagascar— Railway.     l?er.  Afada^ycwcar  4  (1902):  481-513.  

Une  date  dans  Thistoire  <?conomique  de  Madagascar.    Inauguration  du  premier 
tron9on  du  ohemin  de  fer  do  In  cote  orientale  a  Tananarive.     VTith  lUuttratiom. 

Xorooco.  Dontte 

ItenseignemenU  Colon.,  ComiUVAfrique  Fran^aise,  No.  8  (1902)  :  157-164. 

Troisi^me  vovage  d'^tudes  an  Maroc,  rapport  sommairo  d'ensemble  do  Edmond 
Doutte.     Wiih  Map. 

Morocco.  MG.  Oe$.  Jena  20  (1902) :  1-105.  Pfeil. 

Geograpbisobe  Beobaobtungen  in  Marokko.    Von  Joacbim  Grafen  von  Pfeil. 

Korocoo.  La  G.,  B.S.G.  Paris  7  (1903)  :  32-37.  Roqnevalre. 

Vovages  an  Maroc  du  Marquis  de  Segonzao.    Par  Ken(^  de  Flotte  Roquevairo. 
with  Map. 

Niger.  La  G.,  B.S.G.  Paris  7  (1903):  71-74.  lonfant. 

Mission  du  capitaine  Lenfant,  commandant  la  flottillo  du  bos  Niger.     With  Map. 
Portngnese  West  Africa.  Nightingale. 

Trade  of  tbe  Province  of  St.  Thome  and  Principe.     Foreign  Ollice,  Annual  No. 

2922,  1902.     Size  10  X  6,  pp.  24.     Priae  l^d. 

Sahara.  C.  Hd.  136  (1902):  1071-107:$.  Oantier. 

Sur  les  terrains  pal^zoiqueu  do  TOued  Saouru  et  du  Gourara.  Note  do  E.  F. 
Gautier. 

Sahara.  Bequin. 

RenseignemenU  Colon..  Cumit€  V Afriqne  Fran^aise,  No.  8  (1002):  170-175. 
Trente  jours  an  Mouydir.     Par  le  lieutenant  E.  llequin.     With  Map. 
Noticed  in  the  Monthly  Record  for  March  (p.  322). 

Sahara.  Rer.  Frainjai*e  27  (1902) :  702-700.  

Saliara :  Le  raid  du  lieutenant  Cottonest.     Par  C.  R.     With  Map. 

South  Africa.  Creswicke  and  others. 

Sonth  Africa  and  its  Future,  pdited  bv  Louis  Creswicke.  Contributors :— Tbe 
Duke  of  Argyll,  k.t.,  Hon.  A.  Wilmot,  E.  F.  Knight,  etc.  London  &  Edinburgh  : 
T.  C.  k  E.  O.  Jack,  1903.  Size  10  x  6^,  pp.  200.  Mapi^  and  Illustrations. 
Price  Is.  Qd.  net.    Presented  by  the  Publithers. 
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Bonth  Africa— Barreyf.  M.  Deutsch.  Sehuizgeb.  16  (1902) :  250-260.  GSrgeni. 

Das  Landyermesfiungs-  und  Fortsohreibungs-SyBtem  dnr  Kapkolonie  and  eeine 

Miodifizirte  Anwendun?  in  Deutach-SildweBtafrika.     Nach  einem  Berioht  von 

RegieningBlandmeBfler  H.  Gorgens. 
Togo.  M,  Deutseh.  Sehuizgeb.  15  (1902) :  171-172.  Sprigade. 

Begleitworte  zu  E2  (Lome)  der  Kaite  von  Togo,  1 :  200,000.    (No.  5.)    Von  P. 

Sprigade.     With  Maps, 
^est  Africa.  La  O.,  B.8,0.  Paris  7  (1903) :  58-60.  Ohetneau. 

La  zone  fronti^re  Loango-Gabinda.  d'apr^  lea  travauz  de  la  Commission  franco- 

portngaise  de  delimitation.     Par  M.  Chesnean.     With  Map. 

^eit  Africa.  Kord. 

Affairs  of  West  Africa.  By  Edmund  D.  Morel.  London :  W.  Heioemann,  1902. 
Size  9  X  5},  pp.   XV.   and   382.     Maps  and   lUustraliong.     Price   12«. 

West  Africa— Cotton  Ooltivation.  J.  African  S.  2  (1902):  1-10.  Helm. 

The  oaltivation  of  cotton  in  West  Africa.    By  Elijah  Helm. 

NORTH  AMXRIOA. 

Alaska— Kt.  KcKinley.    National  Q.  Mag.  14  (1903)  :  30-35.        Brooks  and  Reaburn. 

Plan  for  Climbing  Mt.  McKinley.  By  A.  H.  Brooks  and  D.  L.  Reaburn.  With 
Map, 

Canada.  J.R.  Colonial  L  34  (1903)  :  139-172.  Hickman. 

The  Canadian  West  and  North-West.    By  W.  A.  Hickman. 
Canada— Kova  Sootia.     T.  Nora  Scotian  I.  8ci.  10  (1900-1901)  :  361-375.        Haycock. 

The  Geological  History  of  the  Gaspereau  Valley,  Nova  Scotia.    By  Prof.  E. 

Haycock.     With  Section. 

Canada— Nova  Scotia.     T.  Nora  Scotian  L  Sci.  10  (1900-1901) :  379-398.         Kackay. 
Phenological  Observations  of  the  Botanical  Club  of  Canada,  1900;  Abstract  of 
Phenological  Observations  on  Flowering  of  ten  Plants  in  Nova  Scotia,  1900,  with 
Remarks  on  their  Phenochrons.     By  Dr.  A.  H.  Mackay.     With  Diagrams. 

North  and  Central  America.  Ridgway. 

B.  United  States  Nat.  Museum  50  (1902) :  pp.  xx.  and  834. 

The  Birds  of  North  and  Middle  America.     By  R.  Ridgway.    Part  iL    With  Plates. 

United  States.  

Annual  Reports  of  the  Department  of  the  Interior  for  the  Fiscal  Year  ended 
June  30,  1900.  Report  of  the  Commissioner  of  Education.  2  vols.  Pp.  Ixxx.  and 
2648. 

Ditto,  June  30,  1901.  Indian  Affairs.  Parts  i.  and  ii.,  pp.  (Part  i)  x.  and  806; 
(Part  ii.)  894.  Miscellaneous  Reports.  Parts  i.  and  ii,,  pp.  (Part  i.)  744  ;  (Part 
ii.)  722.  Washington,  1901-1902.  Size  9^  x  6|.  Maps  and  Illustrations.  Pre- 
sented by  U.S.  Department  of  the  Interior. 

As  usual,  these  reports,  profusely  illustrated  by  maps  and  photographs,  constitute 
a  mine  of  information  on  the  geography  and  statistics  of  various  parts  uf  the  United 
States,  including  Alaski.  Hawaii,  and  Porto  Rico.  There  are  some  striking  represen- 
tations of  the  crater  of  Mauna  Loa  and  its  lava-flows,  views  of  Skagway  and  its  wharf, 
statistics  of  irrigation  in  Arizona,  reports  on  the  Yosemite,  Sequoia  and  General  Grant 
National  Parks  (as  well  as  the  Yellowstone),  with  illustratious  of  the  giant  trees, 
and  other  items  too  numerous  to  mention. 

United  States— Climate.  Monthly  Weather  Rev.  30  (1902) :  440-442.  Wilion 

Indian  Summer.     By  W.  M.  Wilson. 

Quotes  statistics  showing  that  conditions  popularly  regarded  as  characteristic  of 
Indian  summer  are  quite  as  common  in  other  keasons  (of.  Journaly  vol.  xx.,  p.  458). 

United  States— Colorado  River.  Dellenbangh. 

The  Romance  of  the  Colorado  River.  The  Story  of  its  Discovery  in  1.540,  with  an 
Account  of  the  Later  Explorations,  and  with  Special  Reference  to  the  Voyages  of 
Powell  through  the  Line  of  the  Great  Canyons.  By  Frederick  S.  Dellenbaugh. 
New  York  and  London :  G.  P.  Putnam's  Sons,  1902.  Size  9x6,  pp.  xxxv.  aud 
400.  With  Maps  and  Illustrations.  Price  15s.  net. 
The  writer  was  a  member  of  the  Expedition  of  1871-72. 

IToited  States— Ohio.        National  O.  Mag.  13  (1902) :  398-40a  Kosely. 

Submerged  Valleys  in  Sandusky  Bay.    By  Prof.  E.  L.  Mosely.     With  Charts. 
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Unitad  SUtai— Trade.  HitobeodL 

Sources  of  the  Agrioultural  Imports  of  the  United  States,  1897-1901.  By  Frank 
H.  Hitchcock.  Pp.  1.S2.  Distribution  of  the  Agricultuml  Exporte  of  the  United 
States,  1897-1901.  By  the  same.  Pp.  292.  (U.S.  Department  of  Agricnltare. 
SectionofForeigrnMarkets— Bulletins  Xos.  28  and  29.)  Washington,  1902.  Bixe 
1)  X  6.    PrtBenUd  hy  the  U.S.  Department  of  Agrieuliurt , 

CSHTSAL  AVD  SOUTH  AMXBIOA. 

Argentine  Bepublic.    An.  Museo  Nae.  BuenoB  Aires  8  (1902) :  1-12.  Ameghino^ 

Cuadro  slndptico  de  las  formaciones  sedimentarias,  terciarias  y  cret^U^as  de  la 
ArR:entina  en  relaciun  con  el  desarrollo  y  desccndencia  de  los  mamiferos.  Por  F. 
Ameghino. 

BoUvia  and  Argentine.  Ymer  22  (1902) :  437-464.  VordeaddSld. 

Resa  1  granstrakterua  mellan  Bolivia  och  Argentina.  Af  E.  Nordenskiold.  WUk 
Ittustraticns. 

Brasil— Caar&.  Meteorolog.  Z.  19  (1902) :  552-559.  Draeaert. 

Zum  Klima  des  Staates  Ceari,  Brasilien.  Yon  Prof.  F.  M.  Draenert. 

Braiil— Bio  Ghrande  do  Sol.  Meinhdld* 

Beitrage  Kdonialpditih  4  (10(»2-19l).S):  284-297. 

Baucrliohes  Leben  in  S&o  LoureD9o  (Rio  (jrande  do  Sul).  Yon  Hauptmann  K. 
Meinhold. 

Britiik  Guiana.  Xing. 

British  Guiana.  Report  for  1901-1902.  Colonial  Reports,  Annual  Xa  378,  1903. 
Size  10  X  6i,  pp.  38.    Friee  2\d. 

Chile.  La  (?.,  B.S.Q.  Paris  6  (1902) :  142-149.  Albert. 

IjCS  plantations  des  dunes  de  Chauoo  (Chili).    Par  Dr.  F.  Albert. 

Colombia— Pnraoe  Volcano.    Scottish  0.  Mag.  19  (1903)  :  57-65.  White. 

Ascent  of  an  Andean  Yolcano  in  Eruption.     By  R.  B.  White.    With  Illustrations, 
The  ascent  was  of  the  Purac^  Yolcano  near  Popayan,  and  was  made  in  1868. 

Paraguay.  Jiev.  Francaife  27  (1902) ;  505-51.%  570-589.  709-7J7.  Monchei. 

Une  excursion  au  Paraguay  avec  lo  naturaliste  Bomplan  (1857).  I*ar  CJontre- 
Amiral  Mouchez. 

Peru.  B.8.0.Lima\2{\W2)'.  125-155.  Carvajal. 

Rectificacion  de  las  coordenadas  geogrlificas  dc  alr^unos  puntos  de  la  via  Central. 
Por  el  Contralmirante  M.  Meliton  Carvajal.  Also  separate  copy,  presented  by  tlie 
Author. 

Pern. 

Immigrant's  Guide  to  Peru  (the  Central  Railway  and  the  Zone  of  the  Pichis). 
Lima.  1902.  English  Translation  ifsued  by  the  Peruvian  Legation  in  Loudon. 
Size  8  X  5},  pp.  58.     Maps  and  Illnstrations. 

Peru.  

Reseiia  industrial  del  Perii.    Lima,  1902.     Size  10x7,  pp.  .')2.    Illustrations. 

Pern— Mantaro.  B.S.Q.  Lima  12  (1902) :  ir,l-l84.  Biei. 

El  Mantaro  y  sus  afluentes.    Tor  Nemesio  A.  R^ez. 
Pern— BaUway.  B.8.G.  Lima  12  (1902):  184-194.  Scold. 

Ferrocarril  al  MaraSon.    Por  el  ingenicro  Sam.  M.  Scold. 
South  America— Blver  Commnnioation.  B.8.G.  Lima  12  (1902) :  195-204.        Kaurtua. 

Communicacidn  de  las  hoyas  liidrogr&ficas  sud-Amcricanaw,      Por  el  Dr.  Yictor 

M.  Matirtua. 

South  Georgia.  7mer  22  (1902) :  409-421.  Andeneon. 

Antarotioe  vinterexpedition  till  Syd-Gcorgien.  Rapport  fran  Svcnska  sydpolar- 
expeditionen.    Af  J.  G.  Andcrsoon.     With  Illu»tration>*. 

Qi.  Journal  vol.  xx.  p.  405. 
West  Indiee— Hirtorieal.  B.Q,  Hint,  et  Descriptive  (10«»2) :  207-252.  Saint-Yves. 

Les  premieres  relations  dei  Antilles  fran^aises  et  des  Antilles  anglaises.  Por  G. 
Saint-Yvea. 
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Watt  Indies — Xartiaiqne.  Heilprin. 

MoDt  PeMe  and  the  Tragedy  of  Martinique.  A  Study  of  the  great  Gataatrophea  of 
1902,  with  Obeervationa  and  fizperlencea  in  the  Field,  by  Angelo  Hollprin. 
Philadelphia  and  London :  J.  B.  Lippinoott  &  Co.,  1903.  Size  9}  X  6,  pp.  xiii. 
and  336.  Maps  and  lUustrations.  Price  15t.  net.  Presented  hy  the  PtAlishers. 
[To  be  reviewed.] 

Wait  Indiei— Kartiniqne  and  St.  Vinoent.  Bnuell. 

National  Q.  Mag.  18  (1902) :  415-436. 

Yoloanic  Eruptions  on  Martinique  and  St.  Vincent.  By  Prof.  Israel  0.  Russell. 
With  lUtutrations. 

West  Indies— St.  Vineent.    National  G.  Mag,  18  (1902) :  444-459.  Hovey. 

The  Eruptions  of  La  Soufribre,  St.  Vinoent,  in  May,  1902.  By  E.  0.  Hovey. 
With  lUustrations. 

AUSTRALASIA   AVD   PAOIFIO   ISLAHBS. 

Australia.  P.R.0.8.  Australasia,  8,  Australian  Br.  6  (1902) :  29-31.        Winneoke. 

Davidson*s  West  Central  Australia  Exploration.    By  C.  Winnecke. 

Australia — Flinders  Centenary.  

P.R.0.8.  Australasia,  8,  Auilralian  Br.  6  (1902):  45-68. 
The  Flinders  Centenary. 

Hew  Guinea — ^Dntch.  Koning. 

Bfjd,  Taal',  Land-  en  Volhenk.  Ned,'Indie  1  (1903)  :  250-280. 

Eenige  gegevens  omtrent  land  en  yolk  der  Noord-Oostkust  van  Ned.  Kieuw- 

Guinea,  genaamd  Papoea  Telandjang,  ontleend  aan  het  rapport  van  D.  A.  P. 

Koning.     With  Map  and  Plates. 

ITew  Guinea— German.    Petermanns  M,  48  (1902) :  278-286.  Danneil. 

Zwei  wenig  bekannte  Inseln  ostlich  von  St.  Matthias  im  Bismarck- Archipel.  Von 
Dr.  C.  DanneiL     With  Maps. 

Samoa.  M.G.  Ges.  Jena  19  (1901) :  1-52.  Xune. 

Die  Samoaner  in  der  heidnischen  Zeit.  Von  G.  Kurze. 

Solomon  Islands.      Norske  O,  8dsk.  Aarbog  18  (1901-1902) :  23-58.  Herdrum. 

Indtryk  og  oplevelser  under  et  7  aars  ophold  paa  Salomon0erne  af  J.  G.  B.  Ner- 
drum.     With  Map  and  Illustrations, 

Solomon  Islands.  Woodford. 

British  Solomon  Islands.  Report  for  1901-1902.  Colonial  Reports,  Annual  No. 
372,  1902.    Size  9}  x  6,  pp.  22.      Price  IJd. 

South  Australia.  Kurray  and  Kaurice. 

P.B.0.8.  Australasia,  8.  Australian  Br.  6  (1902):  83-42. 
Mr.  B.  T.  Maurice's  Expedition  North  of  Fowler's  Bay. 
See  note  in  Journal,  vol.  xix.  p.  760. 

Western  Australia.  Z  Ges.  Erdk.  Berlin  (1902) :  797-813.  Dials. 

Reisen  in  West-Austratlen.  Von  Dr.  Ludwig  Diels.     With  Illustrations. 

Western  Australia.  -._» 

Western  Australia.  Report  of  the  Department  of  Mines  for  the  year  1901  [with 
which  is  incorporated  the  Preliminary  Report].  Perth,  1902.  Size  13^  x  8^,  pp. 
110  and  106.  Maps  and  Illustrations.  Pretented  hy  the  Department  of  Mines, 
Perth,  Western  Australia. 

Western  Australia — Minerals.  Simpson. 

Western  Australia.  Geological  Survey.  Bulletin  No.  6,  Notes  from  the  Depart- 
mental Laboratory.  By  Edward  S.  Simpson.  Perth,  1902.  Size  8^  x  5^,  pp.  90. 
Illustrations, 

Miscellaneous  information  on  the  minerals  of  Western  Australia. 

POLAB  SSGIOHS. 

Antarctic.  Ann.  G.  11  (1902) :  385-406.  Zimmermann. 

Torres,  climats  et  glaciers  antarctiques.    Par  M.  Zimmermann. 

No.  IV.— April,  1903.]  2  i 
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AroUe— Peary  SzpeditioiL    National  G,  Mag.  14  (1903) :  29. 
Peary  on  the  North  Pole. 

Arctic— Busfian  Szpedition.     Tmer  22  (1902) :  422-^24.  Toll 

Den  ryska  polarozpeditionens  arbeten  under  tir  1901.    Af  Ed  v.  ▼.  Toll. 

Arctic— STerdrnp'i  Sxpaditioii.    PeUrmanns  M.  48  (1902) :  269.  laaehm. 

Kurze  Ucbersicbt  iiber  die  Arbeiten  der  zweiten  norwegisoben  Polarfahrt 
(Fram,  Kapit'an  O.  Sverdrup).  Mitgeteilt  von  Bittmeister  Gunnar  laachaen. 
With  Map. 

Arctic— Sverdnip*!  Expedition.     Ymer  22  (190*2) :  529-534.  Nathont 

S?erdrup*B  polar  expedition  1898-1902.    Af  A.  6.  Nutborst.     With  Map, 
Arctic— STcrdmp*!  ExptdiUon.    L(i  0.,  B.S.G.  Paris  6  (1902) :  243-248.  Babot 

L'Expediiion  do  Capitaine  Otto  Sverdrup  dans  TArcbipel  polaire  am^rioain.  Par 
C.  Babot. 

Arctic  Ocean.  ViUdtikL 

Meteorological  aud  Hydrographicul  observations  made  in  tbe  summer  of  1901  by 
tbe  expedition  to  the  Northern  (Hacial  Ocean  under  command  of  PolkoTnik 
Vilkitski.    [In  Russian.]    St.  Petersburg,  1902.    Size  11  x  8},  pp.  iv.  and  77. 

Greenland.  La  G.,  B.8.G.  Paris  6  (1902) :  79-100.  Babot 

Les  r^centcs  explorations  danoises  li  la  cTttc  orientalo  du  Gronland.  Par  G.  Babot 
With  Maps  and  Illustrations. 

Jl€9u/m€  of  papers  in  the  Meddelelser  om  Gr^'tnland. 

Greenland.  Meddelelser  om  Gn^nlani  27  (1002):  l-lOl.  Amdmp. 

Beretning  om  Kxpeditionen  til  Gr0ulaud8  ^stkyst  1898-99  af  G.  Amdrup.  With 
Illustrations. 

Greenland.  Meddelelser  om  (Jlr^nland  27  (1902)  :  311-352.  Amdrap. 

Hydrografi  fra  Skibsexpeditionen  til  Gr0ntand8  pstkyst  1900.    Af  G.  Amdrup. 

Greenland.  Meddelelser  om  Gronland  27(1902):  153-181.  Harti. 

Beretning  om  Skibsexpeditionen  til  Gr^nlands  pstkyst.     For  Tidsrummet  fra 
•  d.  18.  Juli  til  d.  12.  September  IDOO.    Af  N.  Hartz. 

See  aleo  JournaL  vol.  xx.  p.  129. 

Greenland.  Meddelelser  om  Gr^^rdand  27  (1902)  :  273-303.  KooL 

Bemerkningor  vedr0rc'Qdo  de  paa  Skibsexpeditionen  til  Gnmlands  pitkyst  1900 
opmaalte  Kyststrtekninger  mellem  69®  20'  N.  Br.  og  72°  20'  N.  Br.  Af  J.  P. 
Kocb.     With  Illustrations. 

Greenland.  Me^ldeleher  om  Gr^snland  25  (1902) :    13-42.  MoUlorf. 

Fra  en  Vaccinationsrejse  i  Egnen  omkring  Kap  Farvel  i  Efteraaret  1900.  Af 
Gustav  Mildorf.     (R^sum^ in  French,  pi>.  246-250.) 

Greenland.  Meddelelser  om  Grs^nland  27  (1902):  305-340.  

B^surac  af  do  astronomiske,  meteorologiskc  og  magnetiske  Observationer  samt 
Nordlysiakttagelser  foretagne  paa  den  pstgr^nlandske  Expedition  1898-99. 

Greenland— Disco  Island.    Meddelelser  om  Gr^nlaiul  25  (1902) :  91-239.  Ponild. 

Bidrag  til  en  Skildring  af  Vcgetationen  paa  Pen  Disko  tilligemed  spredte  topo- 
grafiske  og  zoologiske  lakttageUer.  Af  I\I.  P.  Porsild.  (lUsum^in  French,  pp. 
251-307.)     With  Illustrations. 

Greenland— Zoology.  Meddelelser  om  G^hdand  21  (1902):  317-521.  Wingf. 

Gr0nlands  Pattedyr.    Af  Herluf  Winge.     With  Map. 

MATHEMATICAL  GEOGBAPHT. 

Cartography.  Torbort. 

Maps  and  Map  Making.  By  John  B.  Torbert.  Beprinted  from  Bulletin  of  tbe 
American  Geographical  Society,  Jane,  1902.    Size  10  x  6^,  pp.  14.     lUtutratiani. 

Determination  of  Position.  GfittfUdt 

Grundziigc  dor  Astronomisch-Gcographischeu  OrtsbeHt  immung  auf  Forsohungs- 
reisen  und  die  Entwickelung  der  hiorfiir  massgebenden  Mathematisch-Geome- 
trischen  Bcgriffe.  Von  Prof.  Dr.  Paul  Giis.sfeldt.  Braunschweig:  F.  Vieweg  iV 
Son,  1908.  Size  9x6,  pp.  xx.  and  378.  JHagrams.  Price  lOm.  PreseiUed  bf 
the  Publishers. 
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8nnr«7iiig  ImtnuBMtfl.  Bakhnii. 

Tijdi.  K.  Ned.  Aard,  QenoUi.  Amtterdam  20  (1903) :  76-80. 
De  Hodograaf  en  do  Pedograaf  van  Th.  Fergoson.    Door  L.  A.  Bakhnis. 

PHTnOAL  AHB  BIOLOaiOAL  OIOftBAPHT. 

Geological  Foimationi.         /.  Geology  10  (1902):  691-699.  Koyos. 

Cartographic  Representation  of  Geologicial  Formations.    By  C.  B.  Keyes. 

Geology— Latorito.  Geolog.  Mag.  10  (1903) :  59-69.  Holland. 

On  the  Constitntion,  Origin,  and  Dehydration  of  Laterite.    By  T.  H.  Holland. 

Geology— SodimonUry  Depoeits.    Geolog.  Mag.  10  (1903) :  12-18, 72-80.  Blake. 

On  the  Original  Form  of  Sedimentary  Deposits.  By  the  Bev.  J.  F.  Blake.  WWi 
Map  and  Diagrami, 

Geology— goUs.  C.  Rd.  136  (1902) :  1353-1855.  Andri. 

Sar  la  natnre  dcs  composes  azotes  qni  existent  dans  le  sol  k  differentes  hauteors. 
Note  dc  G.  Andre. 

Gladers.  Babot. 

Essai  de  Chronologie  des  Variations  Glaciaires.  Par  C.  Rabot  (Extrait  du 
Bulletin  de  Gibgraphie  hitiorique  et  descriptive.  No.  2,  1902.)  Paris  :  Imp. 
Nationale,  1902.    Size  10  x  6},  pp.  48.    Pretented  by  the  Author. 

Xeteorology— Bibliography.  

International    Catalogue    of  Scientific    liiterature.      First  Annual  Issnc.     F. 

Meteorology,  including  TerrestriiJ  Magnetism.    London  :  Harrison  &  Bone,  1902. 

Size  8|  X  5|,  pp.  xiv.  and  184.    Price  15f. 

In  the  subject-catalogue  the  regional  subdivision  is  subordinated  to  that  into  the 
various  branches  of  meteorology,  so  that  the  entries  relating  to  any  one  country  aro 
widely  scattered.  From  a  geographical  point  of  view  this  may  be  thought  a  draw- 
back, though  possibly  it  best  meets  the  requirements  of  meteorologists. 

Xeteorology — Hail  Prevention.  

Jahrb.  K.K,  Central- Arutalt  Metcorolog.  u.  Erdmagnetitmui  39  (1902),  Anliang,  pp.  VA. 

Bericht  iiber  die  Internationale  Ezperten-Conferenz  f&r  Wettersohiessen  in  Graz. 
Meteorology— Presinre.  P.B.5. 71  (1902):  13i-135.  Lockyer. 

On  the  Similarity  of  the  Short-period  Pressure  Variation  over  Large  Areas.    By 
J  Sir  Norman  Lockyer,  k.c.b.,  etc.,  and  Dr.  W.  J.  8.  Lockyer.     With  Diagrum*, 

[See  also  Nature  67  (19MIJ) :  224-226.] 

Ooeanograpby.  Z.  Gee.  Erdk.  Berlin  (I9C)2) :  763-7U6.  Meinardni. 

Die  oceanologischen  Ergebnisse  der  Yaldivia-Ezpedition.  (Kaoh  der  Beurheitung 
von  Dr.  Gorh.  Schott.)     Von  Dr.  Wilh.  Meloardus. 

Oasanograpby.  Peterm^nm  M  48  (19()2) :  2l7-'22:{,  268.  Sohott. 

Die  Verteiluug  des  Salzgohalts  im  Oberflachenwasser  der  Ozeane.  Von  Dr.  G. 
Scholt.     WUh  Map. 

Ooeanograpby— Atlantic.    La  G.,  B.S.G.  Parie  7  (1903) :  1-18.  Benard. 

Les  courants  de  TAtlantique  Nord  et  du  golfe  de  Gascogne.  Par  C.  Bo'oard. 
With  Mapi.    Af$o  separate  copy^  pretented  by  the  Author. 

Sofli.  Seotliih  G.  Mag.  19  (1903) :  20-27.  Hardy. 

Humus  as  a  Geographical  Agency.    By  Marcel  Hardy. 

Terrestrial  Pbysies.  

The  National  Physical  Laboratory.  Report  for  the  year  1901.  London : 
Harrison  &  Sons,  1902.    Size  11  X  7|,  pp.  54. 

Contains  reports  on  magnetic,  meteorological,  and  seismological  observations  at 
Kew  and  elsewhere. 

Voleanoei.  Anderson. 

Volcanic  Studies  in  Many  Lands,  being  reproductions  of  photographs,  by  the 
Author,  of  above  one  hundred  actual  objects,  with  explanatory  notices.  J3y  Tempest 
Anderson.  London :  J.  Murray,  1903.  Size  10^  x  7^,  pp.  xx?iii.  and  202. 
Plaice.    Price  2 It.  net.    Presented  by  the  Publiiher, 

This  is  not  a  systematic  treatise  on  volcanic  phenomena,  but  a  serie :  of  typical 
illustrations  with  descriptions. 


480  GIOGRAPHIGAL  LITBRATITRI  OF  THI  MOHTH. 

AVTHBOPOUOaBAPHT  AVD  HI8T0BICAL  GZO0&APHT. 

Eiitorieal— Springier.  SekvlM. 

Balthasar  Springers  iDdieDfabrt  1505/6.  WiBsenicbaftliohe  WQrdigang  dpr 
Reiseberiohte  Springers  sur  Einf  fihrang  in  den  Nendrook  Miner  **  Meerfahrt  ** 
vom  Jahre  1509  von  Franz  Sohulze.  Strasiburg :  Heits  &  Mundel,  1902.  Bixe 
^  X  5),  pp.  100.    FacnmileB,    Price  Gt. 

See  Beyiew  in  March  number,  p.  315. 

Histoxioal— Teizeira.  Sinclair  and  Vergnioi. 

The  Travels  of  Pedro  Teixeira ;  with  hit  *  Kings  of  Harmns,'  and  extracts  from  his 
*  Kings  of  Persia.'  Translated  and  Annotated  by  William  F.  Sinclair.  With 
further  Notes  and  an  Introduction  by  Donald  Ferguson.  London:  'Haklnyt 
Society,  1902.    Size  9  x  5),  pp.  cviii.  and  292.    Presented  by  the  Edkluift  Sooieiy, 

GEHEBAL. 

Sdneation— Kilitary.  


Beport  of  the  Committee  appointed  to  consider  the  Education  and  Training  of 
Officers  of  the  Army,  together  with  Appendix.  London :  Eyre  &  Spottiswoodo, 
1002.    Size  13)  x  8},  pp.  150.    Price  It.  3(2. 

EneyclopsBdia.  X^er. 

Meyers  Grosses  Konversations-Lexikon.  Ein  Naclischlagewerk  des  allegemeinen 
Wissens.  Sechste,  ganzUoh  neubearbeitete  und  vermehrte  Auflage.  Enter  Band. 
A  bis  Astigmatismus.  Leipzig  u.  Wien.  Bibliographisches  Institut,  1902.  Size 
10  X  6),  pp.  viii.  and  904.    Mape,  Plata,  and  lUustratione.    Price  9«. 

French  Colonies.  Xonrey  and  BhuiaL 

L'Ann^e  Coloniale  publiee  sous  la  direction  de  Gh.  Monrey  et  Louis  Brunei. 
Troisi^me  Ann^e  (1901;.     Paris :  Soci^t^  de  TAnnuaire  Colonial,  1902.     Size 
9x6,  pp.  330.     Illuttrationi.    Presented  5y  the  Publishers. 
This  utieful  publication  now  appears  for  the  third  time,  and  tbe  present  issne,  like 

its  predecessors,  supplies  an  exct'llent  summary  of  the  progress  of  the  French  Colonies 

during  the  year. 

Geography.  BatasL 

Die  Erde  und  dns  Leben.  Eine  vergleichende  Erdkunde  von  Prof.  Dr.  Friedrich 
Batzel.  Zweiter  Band.  Leipzig  und  Wien :  Bibliographisches  Institut,  1902. 
t^ize  10^  X  7,  pp.  xii.  and  702.  Maps,  Plates,  and  Illustrations.  Presented  by  the 
Publishers. 

Germans.  T^nghawt- 

Deutsche  Erdc.    BoitriLge  zur  Kenntnis  deutschen  Yolkstums  allerorten  und 
allerzeiten.      Heraus^egebon    yon  Prof.   Paul   liaDghans.      I.  Jahrgang,   1902. 
Gotha :  J.  Perthes.     Size  10|  X  7^,  pp.  x.  and  182.    Maps.    Price  6m. 
The  first  year's  issue  of  a  new  serial  devoted  to  th6  study  of  the  Qermans  throughout 
the  world.    The  separate  articles,  mostly  dealing  with  the  distribution  of  Germans  in 
foreign  countries,  are  amply  illustrated  by  maps,  both  in  the  text  and  separate. 

Hindustani  Language.  Thiam. 

Hindustani  Grammar  Self-taught.     In  four  parts.     I.  A  Simplified  Grammar. 

H.  Exercibes  and  Examination  Papers.     III.  The  Vernacular.     IV.  Key  and 

Dictionary.     My  C.  A.  Thimm.     London:  E.  Marlborough  <fe  Co.,  1902.    Size 

7  X  4^,  pp.  118.    Price  2«.  6d.    Presented  by  tlie  Publisher. 

As  in  so  many  works  of  the  kind,  grammatical  usages  are  too  often  treated  as 
stereotyped  facts,  witliout  any  dear  explanation  of  their  raison  cCetre,  Confusion  of 
ideas  is  also  sometimes  shown,  as  when  kitne,  '*  how  many  ?  "  is  put  down  as  an  adverb. 

Hints  to  Travellers.  Beynoldf-BaU. 

Practical  Hints  for  Travellers  in  the  Near  East.    A  companion  to  the  Guide 
Books.     By  E.  A.  Reynolds- Ball.    London :  E.  Marlborough  i^-  Co  ,  1903.    Size 
7i  X  5,  pp.  140.     Illustrations,     Price  2i.  6d.     Presented  by  the  Publisher, 
Those  hints  give  practical  information  on  just  the  points  on  which  it  is  most  needed 

by  tourists. 

Mountaineering.  Le  Blond. 

True  Tales  of  Mountain  Adventure  for  Non-climbers,  Young  and  Old.    By  Mrs. 
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Aubrey  liO  Blond  (Mrs.  Main).  London:  T.  FUher  Unwin,  1903.  Size  9  x  5}, 
pp.  xviii.  and  300.    Ittuttraiiom.    Price  lOt.  6(2.  net    Pre$ented  by  the  Publialier. 

The  author,  herself  an  enthusiastic  monntaineer,  has  in  this  work  made  a  jadicioos 
selection,  from  published  works,  of  some  of  the  most  stirring  episodes  in  the  history  of 
monntain^limbiug,  and  adds  some  interesting  items  from  her  own  experienoes.  There 
are  four  chapters  on  mountaineering  in  general,  glaciers,  etc.,  written  for  the  benefit 
of  the  uninitiated. 

XouBtains.  Orand-Cartoret. 

John  Grand-Carteret.  La  Montague  k  travers  les  Ages.  Bdle  jou^  par  elle: 
Fa^n  dont  elle  a  ^t^  vne.  L  Des  temps  antiques  k  la  fin  dn  dix-hniti^me  si^le. 
Grenoble:  H.  F.  Falque  &  F.  Perrin,  1903.  Size  11|  x  9,  pp.  xyi.  and  560. 
JUutirations.    Price  33«.  6d. 


NEW  HAPS. 

By  B.  ▲.  BEBVBS,  Map  CurcUar,  B.Q.I. 

SVBOPX. 

Balkan  Fsnintnla.  (Mjic. 

T.  Gvijic.  Die  grossen  Seen  der  Balkan-Halbinsel.  10  Karten.  Belgrade :  Der 
Akademie  der  Wissenschaften,  1902.  Preeenied  by  the  Academy  of  Seiencee, 
Belgrade. 

There  will  be  a  special  notice  of  this  portfolio  of  maps  in  a  future  number  of  the 
Oeographieal  Journal, 

Central  Zorope.  Liebsnow  mad  BaTenstein. 

Llebenow-Rayenstein's  Special-Badfahrerkarte  von  Mittel-Europa.  Scale 
1 : 300,000  or  4*7  stat.  mUes  to  an  inch.  Sheets— 6,  Memel;  7.  Sohawli;  8,  Tilsit; 
9,  Kowno;  10,  Tondem;  ll,Sonderburg;  15,Stolpmunde:  16,  Hela:  17.  Eonigs- 
berg;  18,  Insterbnrg  u.  Gumbinnen;  19,  Suwalki;  20,  Tonning;  21,  Kiel;  22, 
Rostock;  23,  Stralsund;  24,  Colberg;  25,  Koelin;  26,  Danzig;  27,  Elbing;  28, 
Lotzen;  29,  Augustowo;  30,  Tersohelling ;  31,  Emdon;  32,  Wilhelmshaven ;  33, 
Hamburg ;  34,  Schwerin ;  35,  Anklam ;  36,  Stettin ;  37,  Tempelburg ;  38,  Brom- 
berg;  39,  Deutsch  Eylau;  40,  Neidenbnrg;  41,  Bialystok;  43,  Groningen;  44, 
Bremen ;  45,  Luneburg ;  46,  Wittenberge ;  47,  Bnppin  ;  48,  Kiistrin  ;  49,  Ereuz ; 
50,  Gnesen  ;  51,  Plock  ;  53,  Siedlee;  56,  ZwoUe  ;  57,  Minden  ;  58,  Hannover;  59, 
Magdeburg;  60, Berlin;  61, Frankfurt;  62,  Posen;  63,  Kalisch ;  66,  Lublin;  70, 
Wesel;  71,Amsberg;  72, Gassel-Gottingen ;  73, Halle;  74,  Leipzig;  75, Cottbus; 
76,  Liegnitz  ;  77,  Breslau  ;  80,  Sandomierz  ;  84,  Kolu  ;  85,  Marburg- Wetzlar ;  86 
Eisenach;  87,  Erfurt;  88,  Chemnitz;  89,  Dresden;  90,  Hirschberg;  91,  Neisse; 
92,  Beuthen;  98,  Priim ;  99,  Frankfurt  a.  M. ;  100,  Kissiogen;  101,  Bamberg; 
102,  Eger;  112,  Frier;  113,Mannheim;  114,  Wiirzburg;  126,  Nancy;  127,  Strass- 
burg.    Frankfurt  a.  M. :  Ludwig  Bavenstein. 

*T«yi^«^  and  Wales.  Ordnanoe  Surrey. 

Obdvanob  Subymt  of  Ehglahd  avd  Wales  : — ^Revised  sheets  published  by  the 
Director-General  of  the  Ordnance  Surrey,  Southampton,  from  February  1  to  28, 
1903. 

1  ineh:— 
With  hills  in  brown  or  black :  76,  77, 105, 119, 127, 150  (engraved).     It.  each. 
Printed  in  colours :  120, 142, 163, 165.     Is.  each. 

6-insh — Oounty  Maps :— 

Bedfordshire,  13  s.b.,  19  n.w.  Cambridgeshire,  44  b.e.,  45  8.E.  Dorset,  22  n.w., 
M.E.,  31  K.W.,  B.W.,  39  S.W.,  S.E.,  47  8.W.,  s.E.  Huntingdonshire,  27  b.e.,  28  b.e. 
Montgomeryshire,  5  k.w.,  16  8.W.,  23  n.w.,  n.e.,  24  n.w.,  26  s.w.,  8.E.,  27  n.e.,  s.e., 
29  8.W.,  33  8.W.  Shropshire,  6  n.e.,  14  s.e.,  17  n.w.,  21  n.e.,  31  s.w.,  :^2  8.W.,  33  8.E., 
36  N.B.,  39  N.W.,  41  N.W.,  42  s.w.,  8.E.,  44  s.e.  Staflbrdshire,  22  n.e.,  35  n.e.,  51  n.w., 
52  N.W.,  8.E.,  56  N.W.,  57  n.w.,  n.e.,  8.W.,  58  N.w.,  n.e.,  8.e.    Warwickshire,  ia  s.e. 

85-ineh — County  Maps : — 
Cambridgeshire,  XUI.  13;  XVH.  6;  XXIIL  11;  XXVII.  3;  XXXVL  3,7,8, 
11,  12,  16;  XLU.  3,  4,  7,  8,  11.  12,  16,  16;  XLVIJ.  14 ;  LIII.  15;  LJV.  1,  6,  10, 
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13:  LY.  4,  16;  LVIL  8, 4, 7, 8,  11, 12;  LVIII.  4,  8;  L1X.  1,  2,  6.  DofMtihlrt, 
VI.  1,  7,  9. 10,  11,  12, 14,  15,  16;  XI.  4,  8, 14;  XII.  1,  2,  3,  4,  5,  6.  8;  XXL  4; 
XXIX.  12:  LyiIL(2andl)ll.  eionetttenhiro,  XVII.  13 ;  XXIL8,12:  XXVL 
6;  XXVII.  5, 6, 15;  XXXIV.  9,  13;  XXXVI.  10,  12,  XLL  1,  2,  9;  XLIL  2,  5, 

8,  9, 10,  14,  15 ;  XLIII.  1,  2,  4,  5,  6,  10,  14, 15, 16;  XLIV.  13, 14;  XLV.  5, 13; 
XLIX.  9;  L.  3,  8,  9, 10, 11, 14, 15, 16 ;  LI.  3,  7,  8  ;  LII.  2,  6, 10,  11, 13, 14 ;  LIIL 
1,  9 ;  LV.  1,  2,  8 ;  LVI.  1 ;  LVIU.  2,  3,  4,  6.  9,  13 ;  LIX.  4,  7,  8,  9, 14 :  LX.  1,  5, 
6. 9 ;  LXI.  2, 3, 6 ;  LXVL  5, 9 ;  LXVIU.  12 ;  LXX.  6 ;  LXXIU.  4, 5.  8 ;  LXXIV.  1 ; 
LXXVIII.  5,  9.  LaioeiteriUre,  V.  6 ;  IX.  4,  12, 15 ;  X.  5, 10 ;  XVI.  3,  6 ;  XVn.^ 
13;  XXII.  8.  Montsromeryihire,  XXX VIL  16;  XXXVIII.  9, 11 ;  XLIII.  4, 16; 
XLIV.  4.  5, 7,  9, 14;  XLV.  1,  3;  XLVIU.  8, 16;  XLIX.  6.  Badnoribire,  L  16; 
m.  8, 16;  IV.6:  Vin.1,5.  Shropihire, XLVIL  11;  LIV.9, 11 ;  LVIL  14,16,16; 
LVIII.  8;  LIX.  14,  15,  16;  LXL  4,  7, 12, 14, 16;  LXIL  1,  3,  4,  6,  6,  7, 8,  11, 15, 
16 ;  LXUL  7, 12 ;  LXIV.  5 :  LXV.  2,  3, 4, 6,  7,  8, 10, 12 ;  LXVL  9 ;  LXVIL  2,  3,  6, 
7, 10, 11, 12, 16;  LXVm.  8;  LXX,  2;  LXXL  1.    Somersetshire,  VIL  15 ;  VIIL 

9,  10.  13  LXXXIV.  1,  2,  3,  4,  7,  10,  11, 12, 14,  15 ;  LXXXVII.  1,  2,  6,  8 ;  XC. 
14.  Staifordsliire,  XLII.  (4  and  8) ;  XLIII.  1,  5,  9, 13 ;  XLIX.  2,  5, 6,  7, 9, 12 ; 
LV.  4;  LXIL  14, 16;  LXIIL  9,  10;  LXV.  10;  LXVIL  1,  2,  6;  LXX.  3,7, 15; 
LXXIV.  2.  Suffolk,  XLII.  3  (areas  of  Ezning  parish  only);  XLII.  7  (areas  of 
Exning  parisli  only).  Warwiekshire,  III.  9;  V.  10.  Woreeetersbire,  III.  15; 
VIIL  2,  9, 13 ;  XLV.  13, 15, 16 ;  XV.  13, 14, 15, 16 ;  XXL  2,  3,  6, 7, 10, 1 1 ;  XXIL 
3,  5, 6,  9, 12.  Woreestershire  (Det.  No.  6),  LXIL  3.  Woroeitershire  (Det.  No.  7), 
LXIL  12.  Yorkshire,  CCLXXXIIL8;  CCLXXXIV.  2,  12;  CCLXXXVL  1 ; 
CCLXXXIX.  4;  CCXCV.  4,  8.  16. 

1-ineh — Miscellaneous  ^laps : — 
Petty  Sessional  Diyisions  in  colour : — London,  County  of.    6(2. 

England  and  Wales.  Oeologioal  SnzTsy. 

Maps  (1-inch).  Xew  Series  (coloar-printcd).  Sheet  298  (SalUhury),  Drift  Edition. 
U.  Gd.  (with  explanations). 

MK3fOIR8  :•— 

Index  to  Report  ou  the  Geology  of  Cornwall,  Devon,  and  West  Somorsot.     U. 

Isle  of  Man,  Geology  of  the.     12«. 

Salisbury,  ( jeology  of  the  Ck)untry  around  (Explanation  of  Sheet  298).     Is.  3d. 

{E.  Stanford,  London  Agent) 

England  and  Wales.  Bartholomew. 

The  Survey  Atlas  of  Kugland  and  Wales.  A  series  of  eighty-four  plates  of  maps 
and  plans,  with  Descriptive  Text,  illustrating  the  Topograpiiy,  Physiograpliy, 
Geology,  Olimate,  and  the  Political  and  Commerciul  Features  of  the  Country. 
Designed  by  and  prepared  under  the  direction  of  J.  G.  Bartholomew,  f.r.s.b., 
F.B.O..S.  Part  2.  Edinburgh  :  John  Bartholomew  &  Co.  Under  tlie  Patronage  of 
the  Boyal  Geographical  (Society,  1903.  Price  28.  €)d.  each  part.  Presented  by  the 
Pithliehere. 

A  notice  of  this  atlas  appeared  in  the  Geographical  Journal  for  February  lost.  The 
present  part.  No.  2,  contains  the  following  maps  :  10,  Ecclesinstical  and  Parliamentary 
Maps ;  27,  Section  xvi,  liiverpool  and  Denbigh :  70,  Section  lix..  Dorset  and  Portland ; 
71,  Section  Ix.,  Southampton  and  Isle  of  Wight. 

Norway.  Norges  Geografiske  Opmaaling. 

Topografisk  kart  over  kongeriget  Norge.  Scale  1 :  100,000  or  1*5  stat.  miles  to  an 
inch.  Sheets :  3-D,  Egersund ;  5-A,  Kristiansand :  14- D,  Kristiania ;  32-B,  Tryssil ; 
32-D,  Kngerdalen  ;  55-B,  Fraaholmen ;  48-D,  Tarbuskjror ;  G-19,  Sklinden;  H-18, 
Vega ;  H- 19,  Hdgelandsfiesa :  H  og  1 12,  Rost ;  1 10,  Moskenesoen ;  1 19,  Bindalen ; 
J  9,  Kvalnes;  J  10,  Vestvaago;  J  14,  Melo ;  J  15,  S^artisen;  J  19,  Borgefjeld ; 
K  10,  Svolvajr ;  K  15,  Dondcrlandsdalen.  1900-1901.— Price  hr,  0.60.  Gonoral- 
kart  over  det  svdlige  Norge.  Scale  1 :  400,000 or  6'l(  stat.  miles  to  an  inch.  Sheets : 
XIL,  XIV.,  XVIL  1901.— Prtos  kr.  0.60.  Kart  over  Sondre  Trondhjenw  Ami. 
Scale  1 :  200,000  or  31  stat.  miles  to  an  inch.  Sheet  I.  1901.  Price  kr.  1.00.— 
Specialkart  over  den  Xorske  Kyst  fra  Ure  til  Brettesnes.  Scale  1 :  50,000  or  0*78 
stat.  mile  to  an  inch.  1902.  Price  kr,  1.00. — Specialkart  over  Uaviie  i  Finmarken. 
Scale  1 :  50,000  or  0*78  stat.  mile  to  an  inch.  Bladd  1.  and  11.  1!M)1-11K)2.  Price 
kr,  l,(H).  Christiania:  Norges  Geografiskt*  Opmaaling.  Pretentcd  by  VlnsHtnt 
O^bgraphique  de  Norr^ge, 
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China.  KiinigL  Prenti.  LaadM-Aiifiulua*. 

Karte  tod  Ost-China.  Scale  1 :  1,000,000  or  15*8  stat.  milea  to  an  inch.  Earto- 
graphische  Abtheilnng  der  Konigl.  Preow.  Landea-Aafnahme,  1902.  Sheets  : 
'*  Futschau,"  "  Hd  ngan  fa,"  *•  Nan  tachang  fa,"  "  Yi  taohang  fu,"  **  Ya  Un  fu." 

AraiOA. 

Africa.  latalligviiea  IHTiaian,  War  Offioa. 

Africa.  Scale  1 :  250,000  or  3*9  stat  milefl  to  an  inoh.  Egyptian  Sadan.  Sheets  : 
(Provisional)  46-M,  Maman ;  (Pioviskmal)  55-A,  El  Safia;  (Proyisional)  55-F, 
Ma'atuk;  (Proyisional)  55-0,  Wad  MedanL  London:  Intelligence  Diviaion, 
War  Office;  Stanford.  1902.  Price  U.  ed.  each  sheet.  Presented  by  the  Direetor- 
General  of  Mobilitation  and  MiUtarp  InteUigenee. 


Friadxieh. 

Produkten-  und  Yerkehrakarte  Ton  Afrika.  Bearbeitet  von  Dr.  Ernst  Friedrich. 
Scale  1 :  10,000,000  or  157*8  stat  miles  to  an  inch.  3  Blatter,  nebat  einer  Beigabe, 
Literatnrverzeichnis  and  Statistik  enthaltend.  Bielefeld  nnd  Leipzig :  Yelluigen 
^  KlasiDg,  1903.    Price  9m. 

A  general  map  of  Africa  in  three  sheets,  showing,  by  means  of  different  ooloors, 
symbols,  and  lettering,  the  distribntion  of  Tarioos  mincrab,  and  agrionltnral  and  animal 
products  that  have  a  commercial  importance,  as  well  as  .trade  rentes,  steamer  and 
telegraph  lines,  railways,  anchorages,  ooaling  stations,  and  other  information  of  a 
similar  character.  Ten  pages  of  letterpress  accompany  the  map,  giTing  the  exports 
and  imports  of  the  yarions  estates  for  the  years  1899  and  1900.  A  list  of  the  authorities 
consolted  in  the  compilation  of  the  map  is  also  giTcn.  The  map  contains  a  vast  amount 
of  useful  information,  but  it  is  so  crowaed  with  symbols  that  it  is  difficult  to  read. 

German  South- West  Afrlea.  Nobiliag. 

Wirtschafts-  und  Yerkehrskarte  you  Deutsch-Sudwestafrika.  Scale  1 :  2,000,000 
or  31*5  stat.  miles  to  an  inch.  Gezeichnet  Ton  H.  Nobiling.  Berlin:  Dietrich 
Reimer  (Ernst  Yohsen),  1903.    Presented  b^  the  Publisher, 

West  Africa,  Mennier. 

Carte  de  la  Guin^  Fran9aiBe.  Dress^  par  A.  Meunier.  Scale  1 :  500,000  or 
7*8  stat.  miles  to  an  inch.  4  sheets.  Minist^rc  des  Colonies.  Serrioe  Q^graphique 
et  des  Missions.    M.  Camille  Guy,  Chef  du  Service.    Paris  :  H.  Ban%re,  [1903]. 

This  map  includes  the  area  between  8^  and  13^  N.  lat,  and  between  7^  40*  and 
15^  40'  W.  long.  It  has  been  compiled  from  the  route  surveys  of  many  explorers,  the 
names  of  forty-three  being  mentioned,  and  from  the  British  and  French  Admiralty 
Charts.  It  is  printed  in  colours,  routes  being  in  red  and  water  blue.  A  full  explanation 
of  the  symbols  employed  is  given. 

AMSSIOA. 

Canada.  Sunreyor'Oeneral's  Office,  Ottawa. 

Sectional  Map  of  Canada.  Scale  1  :  190,080  or  3  stat.  miles  to  an  inch. 
Souris  Sheet  (33),  West  of  Second  Meridian;  revised  to  January  9,  1903: 
Yorkton  Sheet  (36),  West  of  Second  Meridian ;  revised  .to  August  7,  1902 : 
Prince  Albert  North  Sheet  (47),  West  of  Second  Meridian ;  revised  to  November  7, 
1902 :  the  Elbow  Sheet  (52),  West  of  Third  Meridian ;  revised  to  December  10, 
1902.  Ottawa:  Surveyor-General's  Office.  Presented  by  the  Surveyor-General 
of  Canada, 

Vera  Scotia.  Oovcmment  of  Nova  Scotia. 

Map  of  Nova  Scotia.  Scale  1 :  506,880  or  8  stat.  miles  to  an  inch.  Published  by 
order  of  the  Government  of  Nova  Scotia.  Halifax,  X.S. :  A.  &  W.  Mackinlay ; 
London  :  G.  Philip  k  Son.    1902.    Presented  by  the  High  Commissioner  for  Canada. 

A  good  general  map  of  Nova  Scotia,  printed  in  colours  and  showing,  in  addition  to 
topographical  fcatureH,  counties,  railways,  roads,  and  the  kxsation  of  minerals.  Tables 
of  the  area  and  population  of  the  different  couDties,  and  of  the  estimated  value  of 
products  of  Nova  Sootia  for  the  year  1901,  are  also  given.  The  map  includes  Prince 
Edward  island  and  the  adjacent  portion  of  \ew  Brunswick. 
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OHAXTS. 

Vorth  Atlantie  Ooean  and  MediUmnean  Sea.  X«teorologioal  OAoa,  Loadim. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  March,  1903.  London : 
Meteorological  Office.    Price  6d.    Pretented  by  (he  Meteanlogioal  Offioe^  London. 

Vnited  StatM  Charts.  Vnited  BtatM  Hydrographio  OAoe 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  February,  and  of  the  North  Pacific 
Ocean  for  March,  1903.  U.S.  Hydrographic  Office,  Washington,  D.C.  Preeented 
by  the  UJB.  Hydrographie  OjHee. 

PHOTOeBAPHS. 

Csntral  Asia.  BmM. 

Forty-two  Photographs  of  Central  Asia,  taken  by  Major  C.  D.  Bruce  in  1901  and 

1902.    Presented  by  Major  C.  D.  Bruce. 

One  of  Major  Bruce's  jouroeys,  during  which  these  photographs  were  taken, 
extended  from  Pekin  to  Russia,  across  the  desert  of  Gobi,  and  another  through 
northern  Persia  and  along  the  line  of  the  Transcaspian  railway.  The  following  are 
the  titles : — 

(1)  Mounted  Mongols  dragging  Major  Bruco^s  Chinese  cart  with  baggage;  (2) 
Mongolian  prayer-wheel ;  (3)  One  of  Major  Bruce's  mounts  in  a  Mongol  camp  with 
his  own  saddle;  (4)  Major  Bruce*s  Chinese  cart,  taken  from  Kalgan  to  Urga  for 
baggage;  (5)  Crossiog  the  Selcnga  ri?er  between  Eiachta  and  Yerchni*Udinsk  on 
a  native  ferry ;  (6)  The  **  Living  God  *'  of  Urga  holding  a  wrestling  fete ;  (7)  Major 
Bruce*s  tarantan :  (8)  Mounted  Mongols  in  the  desert  dragging  Msjor  Bruce's  Chinese 
cart;  (9)  Mounted  Mongols  near  the  Kalgan  border;  (10)  Mongol  encampment  of 
Ajun-Naima  in  the  middle  of  the  desert;  (14)  A  "  turn**  in  the  Russo-Persian  road 
over  the  mountains  from  Askhabad  to  Meshed;  (15)  One  of  the  main  gates  of  Meshed; 
(16)  Stone-cut  inscription  on  a  rock  between  Meshed  and  Kclat-i-Nadiri ;  (17)  The 
Argwan  8hah  gate  of  Kelat-i-Nadiri;  (18)  The  village  of  Nhowkhadar  in  the  centre 
of  the  Deregez  valley ;  (19)  Among  the  ruins  at  Bairam-Ali ;  (20)  The  tomb  of 
Sultan  Sanjur;  (21)  Bokhara  main  city  gate,  native  city;  (22)  Tank  in  the  native 
city,  Bokhara ;  (23)  Some  of  the  Emir*8  troops  ;  (24)  A  (tolonel  of  the  Emir's  troops  ; 
(25)  A  street  in  Samarkand;  (26)  The  court  of  the  Tilah  Hari,  Samarkand;  (27) 
Separate  toml)s  outside  and  near  the  Shah  Zindah  ;  (28)  Bibi  Khanim's  tomb,  Samar- 
kand ;  (29)  A  corner  in  the  horse  market,  Samarkand ;  (80)  A  view  of  Samarkand : 

(31)  The  finest  pair,  bat  one,  of  Ovie  Amman  horns  Major  Bruce  saw  on  his  journey ; 

(32)  A  Central  Asian  common  cart,  an  "  arba  ;  *'  (33)  Group  of  Kirghiz  near  Anlieta; 
(34)  The  interior  of  a  private  stud  farm ;  (85)  Three  Russian  officers  going  on  plague 
duty ;  (36  and  37)  The  Russian  Archbishop  of  Turkestan  arriving  at  a  post  station, 
Bemuei ;  (38)  A  Kirghiz  on  a  cow ;  (89)  Eaeter  week  at  Kopal :  a  swing  on   the 

village  green ; "  (40)  On  the  banks  of  the  river  Ayaguz.  close  to  Sergiopol ;  (41) 
Major  Bruce's  companion.  Captain  Chirkarsoff,  in  a  boat ;  (42)  Kirghiz  swimming  the 
river ;  (43)  Ferry  over  the  Irtish  river  at  Semipalatinsk :  (44)  Crossing  by  the  ferry 
over  the  Irtish  river ;  (45)  A  salt-heap  near  l^avlodar  on  the  Irtish  river. 

West  Indies.  Andorioa. 

Eleven  Photographs  of  Martinique  and  St.  Vincent,  taken  after  the  eruptions  of 
May,  1902,  by  Dr.  Tempest  Anderson.    Presented  by  Dr.  Tempest  Anderson. 

These  photographs  illustrate  Dr.  Tempest  Anderson's  paper  in  the  Geographioal 
Journal  for  last  month. 

(1)  Tropical  vegetation.  Chateau  Belair;  (2)  The  Wallibu  district  from  the  sea; 
(3)  In  the  Wallibu  valley ;  (4)  Steam  and  ash  explosions,  Wallibu ;  (5)  The  mouth 
of  the  Wallibu  from  the  sea ;  (6)  The  site  of  the  Wallibu  subsidence ;  (7)  A  beaoh 
outside  the  devastated  area ;  (8)  Ridges  on  the  Soufriere :  (9)  Main  street  of  St. 
Pierre ;  (10  and  11)  Mont  Pelee  in  eruption. 

N3.— It  would  greatly  add  to  the  value  of  the  eolleotlon  of  Photo* 
graphs  which  has  been  establiahed  in  the  Map  Boom»  if  all  the  Fellowa 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged*  Should  the  donor  have  purchased  the  photographs*  It 
will  be  useftd  ft>r  reftrenoe  if  the  name  of  the  photographer  and  hla 
address  are  given. 
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FURTHER  EXPLORATION  IN  THE  CANADIAN  ROCKT 

MOUNTAINS.^ 

By  J.  NORMAN  COLLIE,  F.R.S. 

The  exploration  of  the  main  range  of  the  Canadian  Rocky  mountains 
lying  between  the  sources  of  the  Athabasca  river  and  the  Kicking 
Horse  pass  has  been  the  subject  of  two  papers  read  by  myself  before 
the  Eoyal  Geographical  Society.  In  these  two  papers  I  attempted  to 
give  a  description  of  some  of  the  great  snowfields  that  exist  amongst 
the  Eocky  mountains,  and  also  as  far  as  possible  to  make  clear  the  geo- 
graphy of  a  mountain  district  up  till  that  time  but  little  known. 

Of  course,  during  the  short  visits  that  I  was  able  to  make,  many 
points  of  interest  could  not  be  answered,  for  panoramic  views  obtained 
from  the  tops  of  the  snow-peaks  were  often  interfered  with,  either  by 
other  peaks,  cloudy  weather,  or  sometimes  smoke-haze.  It  must  also 
be  remembered  that  the  country  mapped,  as  the  result  of  these  visits, 
comprises  about  3000  square  miles ;  therefore  it  is  not  to  be  wondered 
at  that  there  were  a  very  considerable  number  of  valleys  whose  sources 
were  difficult  to  trace,  glaciers  and  snowfields  the  direction  of  whose 
flow  was  problematical,  and  lastly,  the  altitudes  of  some  of  the  highest 
peaks  were  doubtful.  It  was  to  solve  many  of  these  uncertainties  that 
last  summer  I  again  returned  to  the  Rocky  mountains.  I  wished  to 
discover,  (1)  what  system  of  valleys  lay  on  the  south-west  side  of  the 
Freshfiold  range ;  (2)  to  traverse  the  great  Lyell  snowfield,  upon  whose 
ice  probably  no  human  foot  had  yet  trod,  in  order  to  learn  about  the 
complicated  series  of  snow-peaks  in  that  district ;  (3)  to  find  out  how 
the  continental  divide  ran,  and  how  also  the  various  creeks  of  the  Bush 
river  were  coDuected  with  the  Lyell  snowfield ;  lastly,  I  had  a  suspicion 

♦  Read  at  the  Boyal  Geographical  Society,  February  23, 1903.    Map,  p.  588. 
No.  v.— May,  1903.]  2  k 
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that  there  ought  to  be  an  easy  pass  across  the  watershed  between  Monnt 
Forbes  and  the  Freshfield  gronp  of  mountains.  A  new  pass  in  this 
particular  spot  would  be  of  much  interest,  for  from  the  kno'wledge 
gained  in  former  expeditions  there  did  not  seem,  except  at  ibis  spot, 
to  be  a  possibility  of  any  other  undiscovered  low  pass  existing  from 
Fortress  Lake  pass  on  the  Athabasca  to  the  Kicking  Horse  pass  on  the 
railway  line.  Moreover,  should  the  pass  exist,  it  would  be  useftil  as  a 
means  of  reaching  the  headwaters  of  the  south  fork  of  the  Bush  vaDey 
without  the  terribly  hard  work  of  forcing  a  way  from  the  Columbia 
river  on  the  west  through  the  dense  forests  of  the  Bush  valley  tip  to  the 
main  range.  These  forests  in  1900  had  effectually  stopped  onr  expedi- 
tion to  the  Columbia  group  of  mountains,  and  we  were  forced  to  Tetam 
without  having  reached  even  the  head  of  the  Bush  valley.  Thaw, 
tnerefore,  were  some  of  the  more  important  questions  that  I  hoped  to  be 
able  to  answer  before  I  returned  to  England  last  autumn. 

The  members  of  our  party  were  four — H.  E.  M.  Stutfield,  H.  WooUej; 
G.  M.  Weed  (of  Boston),  and  myself.  Charles  S.  Thompson,  of  Dallai^ 
Texas,  one  of  the  most  enthusiastic  climbers  and  explorers  of  these 
Canadian  Eocky  mountains,  was  also  to  have  joined  us,  but  just  befim 
startiug  from  Laggan  he  was  unfortunately  recalled  to  Dallas  hj  a 
telegram  informing  him  that  a  large  portion  of  the  town  had  horn 
destroyed  by  fire,  including  his  home ;  he  had  therefore  perforce  te 
leave  the  cool  breezes  and  beautiful  scenery  of  the  wooded  valleys  of 
the  Hookies  and  return  to  the  blazing  heat  of  a  Texan  summer.  In 
every  expedition  that  I  bad  made  before  in  the  Bookies  our  provisions 
had  been  a  source  of  trouble  to  us ;  usually  at  the  end  of  three 
or  so  they  had  begun  to  give  out.  This  time  I  was  determined  that 
should  not  suffer  as  we  had  done  formerly.  I  therefore  asked  our  head 
man,  Fred  Stephens,  who  supplied  us  with  horses  and  food,  to  start  in 
at  least  three  weeks  before  us  with  about  1000  lbs.  of  necessaries 
— ^flour,  bacon,  condensed  milk,  etc. — to  take  them  as  far  as  Bear 
Creek  on  the  Saskatchewan,  and  there  make  a  ''  cache.*'  He  was  then 
to  return  with  the  horses  and  meet  us  at  Laggan.  This  would  not 
only  CD  able  us  to  bring  in  extra  food  with  us,  but  the  trail  as  far  as  the 
Saskatchewan  would  be  out — no  inconsiderable  gain,  for  the  Bear 
Creek  **  cache  "  was  at  least  60  to  70  miles  from  the  railway. 

On  July  24  we  started  from  Laggan.  Besides  ourselves  there  was 
a  Swiss  guide,  Hans  Kaufman n,  whom  we  had  engaged  from  the 
Canadian  Pacific  Railway  Co.,  whilst  Fred  Stephens  had  brought  with 
him  three  men,  J.  Bobson  to  cook,  Clarence  Murray  to  help  with  the 
horses,  and  Dave  Tewksb'ury,  a  mighty  axeman  from  the  lumber  camps 
of  Wisconsin.  Our  journey  up  the  Bow  valley  was  without  incident, 
if  one  excepts  the  usually  harassing  time  spent  in  fighting  with  the 
mosquitoes  and  "  bull-dogs,"  which  latter  this  summer  were  in  count- 
less thousands.     These  **  bull-dogs,"  or  rather  horseflies,  were  chiefly  a 
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nuiganoe  to  the  horses,  preventing  thom  from  feeding  properly,  Imt  Ihey 
did  not  annoy  us  much. 

It  was  not  till  the  23th  that  we  reached  the  SaBkatchewttn  at  Bear 
Creek  month.  Here,  the  horses  needing  a  rest,  an  off  day  was  spent  in 
visiting  Mount  Murchinoa,  chiefly  with  the  ohject  of  seeing  again  some 
curious  foBsil  remains  that  I  had  discovered  in  1898,  Finding  oureelves, 
however,  on  a  wrong  ridge,  we  decided  instead  to  climb  to  the  summit  of 
itinorder  to  obtain  mora  knowledge  of  the  group  of  peaks  that  constitute 
Mount  Murchison.  The  ridge  seemed  eodloBs,  but  at  last,  after  climbing 
up  some  steep  snow-slopes  and  along  a  narrow  arete,  we  emei^ed  on 
to  the  top,  which,  to  onr  surprise,  was  the  ti<p  of  Murchison  itself. 


This  unexpected  result  was  of  considerable  value  Irom  a  topographical 
point  of  view,  for  I  was  able  to  see  stretched  out  before  me  several 
minor  valleys  amongst  the  hills  whose  existence  I  was  till  then  quite 
unaware  of.  The  height  of  Murchison  had  been  estimated  by  Dr. 
Hector  to  be  about  13,500  feet,  and  he  mentions  that  the  Indians  said 
that  it  was  the  highest  mountain  they  knew  of.  Later  in  another  map 
its  height  is  given  as  13,789  feet.  A  Watkin  barometer,  kindly  lent 
me  by  the  Geographical  Society,  made  it  only  11,100  feet,  and  as  this 
aneroid  agreed  during  the  whole  journey  with  a  mercurial  barometer  1 
had  with  me,  I  take  its  number  as  correct. 

Geologically,  Murchison  is  most  interesting.     Kot  only  had  I  found 
the  ourious  foasil  remains  on  it  in  1898,  but  it,  together  with  Wilson, 
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a  little  further  north,  constitate  the  two  sides  of  a  gigantic  gateway  to 
the  hills  through  which  the  Saskatchewan  turns  to  the  east.  The  dip 
of  the  limestone  strata  on  both  these  mountains  differs  in  a  marked 
manner  from  most  of  the  neighbouring  peaks,  being  towards  the  east 
As  a  result,  there  are  tremendous  precipices  on  the  wrong  side  of  the 
mountain,  namely,  the  western  side.  In  almost  every  other  mountain 
it  is  the  eastern  side  that  is  sheer,  with  sloping  shoulders  towards  the 
west  and  south-west. 

Leaving  Bear  Creek  the  next  day,  we  made  our  way  up  the  middle 
fork  of  the  Saskatchewan  along  the  level  bottom  of  the  valley,  our  goal 
being  the  Freshfield  group  of  mountains.     On  the  31st,  in  wet  weather, 
we  finally  camped  on  the  same  spot  where  five  years  before  Baker  and 
I  had  pitched  our  tents.     This  spot  was  at  the  head  of  the  "  wasfaont'' 
where  the  glacial  waters  from  the  Freshfield  snowfields  mee^  those  that 
came  down  from  Forbes.     The  Bey.  J.  Outram,  who  had  been  monn- 
taineering  further  north,  now  joined  us,  with  a  Swiss  guide,  0.  Kaufoisiin, 
in  order  to  attempt  with  us  the  ascent  of  Forbes  and  Freshfield.    It 
was  not,  however,  till  the  2nd  that  we  were  able  to  get  the  horses  with 
our  camp  outfit  up  to  the  foot  of  the  Freshfield  glacier,  and  not  till  the 
4th  that  the  weather  would  allow  of  the  ascent  being  made.    Our  psrty 
was  a  big  one,  but  as  there  were  two  Swiss  guides  we  were  able  to  Sfdit 
it  into  two,  each  party  being  led  by  one  of  the  Kaufmanns.     Just  as 
with  Baker  and  Sarbach  five  years  previously,  we  started  in  the  eariy 
hours  of  the  morning.     The  glacier  seemed  to  be  exactly  the  same  at 
we  had  left  it,  with  the  sole  exception  of  a  series  of  huge  blocks  of  lOok 
that  had  moved  slightly  down  the  glacier.     Bobson  accompanied  as 
to  the  head  of  the  glacier,  but  it  was  with  some  misgiving  when  ws 
parted  company  that  I  saw  him  start  back  to  the  camp  alone,  for  there 
were  so  many  deep  crevasses  that  still  held  at  their  mouths  the  unmelted 
snow  of  the  winter,  and  which  were  dangerous  to  any  one  who  might 
be  unaware  of  the  insecure  nature  of  such  snow-bridges.     However,  on 
our  return  in  the  evening,  we  found  that  he  had  returned  safely  from 
this  his  first  glacier  expedition.     Following  the  same  route  as  Sarbach 
had  taken  Baker  and  myself,  we  rapidly  climbed  upwards,  and  I  was 
naturally  anxious  that  the  day  should  remain  fine,  for  once  at  the  top 
of  Freshfield,  I  should  be  able  to  see  that  part  of  the  country  which  lay 
beyond  on  the  western  side,  and  which  on  my  map  was  blank ;  also  the 
complicated  geography  of  the  south  branch  of  the  Bush  valley  would  be 
capable  of  being  followed  for  the  first  time,  and  lastly,  the  question 
whether  a  low  pass  existed  between  the  Lyell  and  Freshfield  systems 
of  ice-fields  could  be  answered.     Long  before  we  arrived  on  the  final 
arete  of  Freshfield  this  last  question  was  settled,  and  it  was  with  much 
satisfaction,  as  we  mounted  higher  and  higher,  that  I  could  follow  how 
the  valley  that  lay  on  the  south  side  of  Forbes  took  a  bend  to  the  south- 
west, joining  a  similar  depression  running  north-east  from  the  southern 
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fork  of  the  Buah  Talley .  The  paEs  tberefore  existed,  as  I  bad  always 
hoped  it  would,  ever  Bioce  when  in  1807  I  had  i>enetrated  into  this 
lonely  mountain  land  with  Baker  and  Sarbach. 

Towards  the  top  of  the  mountain  several  difficult  facee  of  rock  and  thin 
rocky  edges  had  to  be  surmounted,  but  H.  Kaufmann,  who  was  leading, 
never  seemed  to  be  in  any  way  anxiona  about  our  linal  succesa ;  olli- 
mately  we  reached  the  enmioit,  10,900  fee^,  which  conaiBted  of  snow,  and 
was  like  most  of  the  summits  we  ascended,  heavily  corniced  with  snow. 
The  weather  was  perfect,  and  at  our  feet  lay  the  unknown  country, 
every  valley  plain  ;  glaciers  and  streams  sparkled  in  the  sunshine,  and, 
as  I  had  more  or  less  imagined  from    glimpses   through  the  murky 


atmosphere  of  the  Bush  valley  in  1900,  directly  to  the  west  was  the 
glacier  which  fed  the  south  fork  of  the  Bush  river.  To  the  north  were 
all  our  old  friends  of  1 898— Columbia,  and  Athabasca  peak.  Alberta, 
with  the  Twins  straight  in  front,  appearing  to  be  part  of  it,  the  Dome, 
Lyell,  Saskatchewan,  and  many  more;  lo  the  west  the  Bosh  peak  and 
the  far-off  Selkirk  range  beyond  the  Columbia  river.  Kearer  to  us  on  the 
south  lay  Pilkington,  Walker,  and  Mummery,  There  is  a  great  pleasure 
in  standing  on  a  high  mountain  in  a  country  but  imperfectly  known, 
so  many  nncerlainties  vanish  in  a  moment,  often  with  the  remark, 
"  I  thought  HO,"  whilst  masses  of  new  possibilities  and  furtLer  queries 
take  their  place.  One  of  these  queries  which  could  not  be  answered  was 
the  height  of  a  splendid  pyramid  of  snow  gleaming  far  away  in  the 
Selkirks.  This  peak  we  had  seen  day  afler  day  in  19nn  from  the  Bush 
valley  :  now  from  a  fclill  greater  dtstanoe  it  seemed  even   greater  in 
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height,  but  what  that  may  be  muBt  still  remain  unanswered.  On  the 
next  day  we  returned  to  the  "  washont,"  near  where  the  streams  firom 
Forbes  and  Fresh£eld  meet. 

In  order  to  get  our  camp  moved  up  to  the  foot  of  Forbes,  it  was 
necessary  to  cut  a  trail  through  the  woods,  and  whilst  this  was  being 
done  we  spent  a  delightful  summer's  day  climbing  on  to  the  alp  that 
lies  on  the  east  and  north-east  of  Forbes.  This  alp  is  the  largest  that 
I  know  of  south  of  Wilcox  pass.  In  the  early  summer  it  mttst  be 
carpeted  with  flowers,  and  even  in  August  there  were  many  still  left 
in  bloom,  whilst  the  remains  of  numberless  others  could  still  be  seen. 
This  spot  also  seemed  to  be  a  favourite  haunt  of  the  mountain  goat,  ftr 
on  emerging  from  the  woods  below  on  to  the  almost  flat  upper  pastozsige, 
large  numbers  of  goats  could  be  seen  grazing  in  small  groups,  sad 
over  fifty  head  were  counted.  Soon,  however,  having  caught  si^t  of 
us,  they  moved  off  towards  the  precipitous  faces  of  the  hills  that  overiook 
the  Saskatchewan  on  the  east.  That  this  country  is  much  freqnesM 
^7  goc^t  was  again  noticed  just  below  Glacier  lake,  where,  a 
having  occurred  across  the  river,  forming  a  natural  bridge,  a 
and  newly  worn  goat-track  was  found  leading  down  to  this  bridge 
both  sides  of  the  river.  Even  in  Dr.  Hector's  time  (1858)  this  spot 
to  have  been  a  favourite  crossing-place,  for  he  mentions  that,  **  wMb 
halting  here  a  big-horn  sheep  came  down  the  mountain  almost  olose  to 
us,  but,  seeing  us  first,  made  off  without  our  getting  a  shot.  Nimiod,** 
an  Indian  hunter  who  accompanied  him,  *'  says  this  is  the  only  plaoe 
where  these  are  to  be  seen  so  far  in  the  mountains.  A  little  way  fhrUMr 
through  the  woods  brought  us  to  a  large  lake,  which  occupied  the  ftll 
width  of  the  valley."  He  then  goes  on  to  relate  how  his  Indian  ponisi 
behaved  in  exactly  the  same  manner  as  ours  had  often  done ;  to  agsin 
quote,  '*As  we  were  chopping  our  way  along,  the  same  horse  that 
played  that  frolic  once  before  again  plunged  into  the  water  and  swam 
off  into  the  lake.  We  had  to  leave  him  alone,  lest  our  endeavours  to 
get  hold  of  him  should  only  start  him  for  the  other  shore  of  the  lake, 
which  was  a  mile  wide." 

To  return,  however,  to  the  alp.  Weed  and  I,  after  climbing  to  the 
upper  and  north  side  of  the  alp,  ascended  a  small  peak,  from  which 
there  was  a  splendid  view  in  every  direction  except  to  the  north. 
The  pass  leading  over  to  the  Bush  valley,  which  I  have  named  the 
Bush  pass,  was  plainly  visible,  and  I  was  in  hopes  that  it  might  prove 
feasible  for  horses ;  I  visited  it  a  few  days  later.  A  somewhat  short 
but  steep  snow-slope  on  the  eastern  side  proved  that  pack-horses  could 
probably  not  be  taken  across. 

It  was  not  till  the  8th  that  we  moved  our  camp  up  the  valley, 
camping  in  a  small  clear  space  that  had  been  denuded  of  trees  maoy 
years  ago  by  a  huge  avalanche  that  had  fallen  from  the  south  side  of 
the  valley,  and,  after  crossing  the  stream,  had  swept  away  the  forest 
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far  perhaps  IDd  yards  up  the  opposite  face.  From  this  camp,  on  the  '.>th. 
we  started  with  blankete  anil  food  for  a  bivouao  as  high  up  Forbes  as 
possible.  Ultimately  we  campeil  directly  nnder  the  peak,  just  at  the 
limit  of  the  tree-lino,  but  not  more  than  IWO  feet  above  our  oamp  down 
below.  During  the  night,  although  at  the  camp  below  the  temperature 
was  below  freezinj;-point,  yet  ami.lst  the  great  fir  trees  oti  the  mountain- 
Bide  where  we  bivouacked  the  air  was  quite  warm.  This  may  perhaps  be 
due  to  the  'lease  forest  being  much  heated  during  the  day-time  by  the 
suu,  then,  owing  to  the  tendency  of  hot  air  to  rise,  a  slow  but  continuous 
current  of  air  filtered  u]>  the  monntaiii-siile  amidst  the  treeti,  so  keep- 
ing ns  warm  nearly  the  whole  night.     Early  next  morning,  almost  in 


the  ilark,  wo  started  for  the  ascent  of  Forbes.  The  day  was  perfect ; 
only  a  faint  but  cold  breeze  blew.  Soon  we  got  to  the  small  glacier 
under  the  peak;  then,  keeping  to  riur  left,  struok  the  southern  ridge. 
Here  some  liiffioult  rock-climbing  was  met  with,  but  C.  Kaufmann  led 
us  rapidly  upwards  towards  the  snow-covered  shoulder.  Above  the 
shoulder  was  perhaps  the  most  difficult  part  of  the  climb,  for  there 
the  areto  became  excessively  steep,  and  in  more  places  than  one  the  rock 
was  very  insecure,  being  torn  and  shattered  by  the  frost,  making  great 
care  necessary.  This  part  surmounted,  a  auow  climb  led  us  to  the 
summit,  12,000  feet,  which,  like  the  summit  of  Freehfleld,  consisted  of  a 
huge  snow -co  mice. 

At  the  suggestion  of  C.  Kaufmann,  who  had  seen  the  north-west 
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fiit'o  of  Forbes  aliout  ten  da\6  berore,  we  did  not  return  by  the  B«me 
route,  but  desccDded  the  Bnow-covered  north- we  stern  side.  Hera  ve 
fortunately  found  the  snon-  frozen  hard,  for  the  face  waa  much  tix> 
ateep  to  walk  down.  For  over  ISOfi  feet  Kaufmann  bad  to  ont  everr 
step ;  bnt  at  last  vee  rrached  a  Email  I'ol,  which  waa  the  connecting  link 
between  the  ma^eif  of  Forbes  and  the  mountains  on  the  west.  Rapidly 
we  gliesaded  from  ibis  col  to  the  glacier  below ;  then,  skirting  nnder- 
neath  the  great  souttern  [treeipices  of  Forbes,  we  came  to  the  foot  of 
the  southern  ridge,  u|>  which  we  had  climbed  in  the  morning,  and  jnst 
as  the  sun  was  t^etting  we  got  back  to  our  bivouac,  too  late,  however,  to 
think  of  returning  to  the  camp  below  that  night.  But  we  had  enough 
food  to  last  us;  so,  lighting  a  fire,  we  talked  over  the  climb,  and  then 
slept  comfortably  for  the  second  time  under  the  pine  trees  in  the 
open  air. 

Nest  day,  in  company  with  Weed  and  Bev.  J.  Outram,  I  went  np 
the  valley  to  the  Bush  pass.  To  take  horses  there  would  mean  an 
immense  amount  of  cutting  for  the  first  few  miles:  after  that,  however. 
the  valley  opens  up.  But,  as  I  have  already  said,  even  were  bones 
brought  as  far  as  the  foot  of  the  pass,  it  is  very  doubtful  whether  they 
lould  be  got  up  the  BteBj)  snow-slopes  which  have  to  be  eurmonnted 
))efore  the  summit  is  reached.  On  the  west  side  there  seems  to  be  no 
diftioulty  and  no  snow,  the  valley  stretobing  in  a  south- westerly  direc- 
tion till  it  joine  the  south  branch  of  the  Buah  valley,  whioh  run*  « 
right  angles. 

On  the  summit  of  the  pass  all  the  rocks  are  heavily  glaoiated,  and  at 
otje  timea  huge  glacier  must  have  poured  over  it,  whether  in  a  northerly 
or  southerly  direction  it  is  impossible  to  say.  The  height  by  the  aneroid 
barometer  was  TijhO  feet.  We  then  returned  to  our  camp,  where  we 
found  that  Fred  Stej-hens,  as  we  had  not  returned  the  night  before,  had 
liecome  very  anxious,  and  had  ideas  about  organizing  a  search-party. 

The  ascent  of  Forbes  was  of  much  value  to  me,  for  wbilal  in  the 
Bush  valley  1  had  never  been  able  to  see  what  lay  between  Forbes  and 
the  Bush  peak  ;  of  course,  from  Forbes  that  part  of  the  country  lay  at 
my  feet,  also  the  whole  of  the  great  Lyell  anowfietd,  also  how  the  west 
branch  of  the  north  fork  of  the  Saskatchewan  bent  round  up  to  the 
Columbia  ice-field  and  to  Mount  Brj-oe^ — all  this  I  could  see.  But  we 
were  all  disappointed  in  the  height  of  the  mountain.  Although  a  few 
days  previously  I  had.  by  means  of  a  base-line,  a  Steward's  surveying 
telemeter, and  a  clinometer,  made  it  to  be  about  \2,25i>  feet  (the  mean  of 
two  obaervatiouBj,  yet  we  hoped  that  it  would  prove  to  be  conBiderably 
higher.  By  the  aneroid,  however,  it  was  only  12,000  feet.  It  is  true 
that  the  only  times  that  I  had  seen  Forbes  from  any  high  altitude  and 
entirely  free  from  clouds  were  from  Freshlield  with  Baker  in  1897,  and 
from  Athabaaoa  peak  with  AVooIley  in  1838,  but  in  the  latter  case  the 
smoke  haze  almost  obliterated  it,  making  it  loom  out  in  a  myBteriouR 
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and  exaggerated  way.  Owing  to  the  aamo  cause  we  had  also  rather 
overestimated  the  heights  of  Columbia  and  Alberta.  Whilst  we  were 
on  the  Hummit  of  Forboa,  the  only  peaks  that  seemed  higher  were  those 
to  the  north  round  the  Columbia  ice-field.  Lyell  was  lower,  and  of 
course  all  the  peaks  to  the  soath. 

After  our  return  from  the  Rush  pass,  on  August  12  the  Rev.  J. 
Outram  left  us,  in  order  to  return  to  the  west  branch  of  the  north  fork 
of  the  Saskatchewan.  We  took  our  camp  down  the  valley,  and,  taming 
southwards  towards  the  llowse  pass,  camped  underneath  the  flows© 
peak,  which  we  climbed  on  the  Htli.  This  peak,  by  aneroid  barometer, 
is  apparently  about  the  same  height  as  Freshfield,  being  lO.SOO  feet,  and 


Hft  a  remarkable  instance  of  a  peak  that  has  an  easy  side  towards  the  west, 
while  its  eastern  face  is  formed  of  a  series  of  impossible  precipices  facing 
Bear  creek  and  the  Waterfowl  lakes.  From  the  Howse  peak  a  good  view 
'if  the  Freshfield  group  was  obtained,  and  I  have  named  a  fine  peak  on  tlie 
eastern  side  of  the  Freshfield  snowfield  after  Sir  Marlin  f'onway.  Leaving 
the  Howae  peak  behind,  we  next  made  our  way  towards  the  Lyell  ice-field. 
Camping  near  the  foot  of  Glacier  lake,  it  was  our  intention  to  cat  a 
trail  up  the  side  of  the  lake,  but  this  was  frustrated  by  our  finding  the 
woods  on  the  northern  side  of  the  lake  on  fire.  Fires  in  the  dense  pine 
woods  of  the  Canadian  Kockies  are  excessively  dangerous  to  be  near, 
and  had  it  not  been  for  a  considerable  stretch  of  hillside  l>etween  us 
and  the  fire  that  had  been  cleared  by  avalanches,  it  would  have  been 
most  fixjlish  to  go  anywhere    within   miles  of  these   burning    woods. 
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A  gale  may  suddenly  Bpring  up,  and  before  one  has  time  to  escape 
through  the  dense  forest  to  safety,  one's  camp,  one's  horses,  and  one's 
self  may  all  be  involved  in  a  common  rain.  That  a  fire  should  have 
swept  through  this  particular  piece  of  country  is  very  much  to  be 
regretted,  for  it  will  be  at  least  a  century  before  the  ravages  can  be 
repaired,  and,  in  the  mean  time  for  many  years  to  come,  the  soenery  of 
one  of  the  most  beautiful  lakes  in  the  Bocky  mountains  has  been  sadly 
marred.  There  it  lies  with  one  shore  blackened  and  shorn  of  its 
beautiful  primeval  forest ;  whilst  the  charred  trunks  of  the  great  pines 
and  the  poor  stunted  undergrowth  will  remain  for  years  to  come  as  a 
mute  protest  against  the  carelessness  of  those  who  do  not  see  that  their 
oamp  fires  are  properly  extinguished. 

As  it  was  out  of  the  question  to  attempt  to  cut  a  trail  alon^  the 
side  of  the  lake,  our  only  alternative  lay  in  sailing  up  on  a  raft.  For 
a  whole  day  Fred  and  Dave  toiled  with  the  axes,  and  we  could  hear  the 
ceaseless  chopping  down  to  the  water's  edge.  Then  the  weather  turned 
wet,  and  the  fire  up  the  valley  was  nearly  extinguished.  Fishing  in  the 
deep  pools  of  the  river  that  rans  out  of  Glacier  lake  was  indulged  in, 
and  with  a  piece  of  twine  6  feet  long,  a  pole  of  the  same  length,  and  a 
hook  baited  with  some  bacon  fat,  I  caught  a  bull  trout  about  5  lbs. 
in  weight. 

On  the  19  th  the  weather  cleared.  With  much  luggage  we  embarked 
on  the  raft,  and  slowly  made  oar  way  along  the  shore  to  the  upper  end 
of  the  lake,  where  we  camped,  our  horses  in  the  mean  time  being  left 
near  the  old  camp,  on  some  good  feeding-ground  up  the  mountain-side. 

From  this  spot  we  started  for  the  Lyell  ice-field,  bivouackiog  at  the 
foot  of  the  glacier.  The  next  day  saw  us  start  for  the  upper  snows. 
We  kept  to  the  east  of  the  Lyell  glacier,  and  followed  very  possibly  the 
direction  taken  by  Dr.  Hector  in  1858,  when  he  climbed  Mount  Sullivan. 
To  climb  straight  up  the  Lyell  glacier  on  to  the  icefield  above  would 
be  both  foolish  and  dangerous,  for  the  ice  from  above  descends  in  a 
huge  cascade  from  the  higher  levels  over  a  wall  of  rock,  and  in  most 
places  would  be  quite  impossible  to  climb  up  from  below.  By  ascending 
a  lateral  valley  to  the  right  this  was  avoided,  and  we  ultimately 
reached  the  great  plateau  of  snow  which  is  one  of  the  sources  of  the 
Saskatchewan. 

Before  this,  however,  we  scrambled  to  the  summit  of  a  rock  peak 
that  overlooks  a  valley  running  due  east  towards  Mount  Wilson. 
This  valley  is  full  of  small  lakes,  and  at  its  head  is  Mount  Lyell.  Once 
on  the  great  snowfield,  we  slowly  trudged  onwards.  This  day  was 
warm  enough  to  melt  the  upper  crust  of  the  snow,  making  progress 
rather  tedious,  and  the  summit  of  Lyell  that  we  had  thought  of  climb- 
ing became  covered  with  cloud  whilst  we  were  still  over  a  mile  away. 
The  question  whether  we  should  climb  in  mist  to  the  summit  of  the 
mountain,  or  instead  strike  across  to  a  small  eminence  near  the  centre 
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of  the  glaoier,  was  soon  settled — I  am  afraid,  much  to  Hans  Kaufmann's 
disgust.  All  he  oould  say  was,  *•  Not  climb  Lyell !  You  will  regret  it 
very  much."  I  think  that  Woolley,  too,  who  ought  to  have  known 
better,  heartily  agreed  with  Hans,  thinking  that  we  were  far  too  lazy 
a  party  to  go  out  with,  when  serious  mountaineering  was  the  object. 
Be  that  as  it  may,  personally,  I  was  glad  that  the  plans  were  changed, 
for,  once  on  our  small  peak  in  the  centre  of  the  snowfield,  I  could  see 
the  Bush  peak  well,  and  the  valleys  round  it ;  also  other  peaks  to  the 
north  of  the  Bush  peak,  on  the  western  side  of  which  we  had  been  in 
1900.  Moreover,  I  oould  follow  how  the  ridge,  of  which  Lyell  is  a  part, 
bent  away  to  the  north-west  and  the  Thompson  pass.  We  descended 
by  a  shorter  but  more  precipitous  way,  and  on  one  steep  glissade  of 
about  300  to  400  feet,  in  attempting  to  save  my  pipe,  which  I  had  knocked 
out  of  my  mouth  with  my  ice-axe,  I  lost  my  balance  and  completed  the 
last  half  of  the  descent  in  all  sorts  of  positions,  sometimes  head  first,  and 
sometimes  rolling  over  and  over.  Fortunately  there  were  neither  rooks 
nor  crevasses,  and  the  snow  was  soft,  so  no  damage  was  done ;  and,  what 
was  also  fortunate,  nobody  on  the  glacier  below  was  quick  enough  to 
photograph  me  during  my  ignominious  descent,  Later,  we  got  back  to 
our  bivouac,  and,  in  order  to  avoid  the  very  bad  trail  on  the  left  bank 
of  the  stream,  we  crossed  the  snout  of  the  glacier,  investigating  on  the 
way  a  deep  canyon  through  which  the  glacier  stream  flowed.  Towards 
evening  we  were  back  once  more  in  our  tents  at  the  head  of  Glacier 
lake. 

On  the  next  day,  August  22,  we  broke  up  the  camp,  and,  starting 
early  on  our  raft,  sailed  gallantly  before  a  westerly  breeze,  and,  under 
the  care  of  Dave,  to  the  foot  of  the  lake,  where  our  horses  were.  That 
evening  saw  us  again  at  Bear  creek. 

If  time  had  permitted,  we  should  have  liked  to  visit  our  old  haunts 
on  Wilcox  pass,  where  we  were  in  1898 ;  but  it  was  impossible,  so  we 
turned  our  faces  once  more  to  civilization,  returning  by  the  same  route 
by  which  we  had  come.  On  the  24th  we  climbed  an  easy  peak  (Mount 
Noyes,  10,000  feet),  which  lies  to  the  east  and  a  little  further  up  the 
valley  than  the  Waterfowl  lakes.  From  the  summit  an  uninterrupted 
view  of  the  country  lying  between  Bear  creek  and  the  Sifleur  river  was 
obtained,  and  a  portion  of  the  country  lying  behind  and  to  the  east  of 
Murchison  I  saw  for  the  first  time. 

From  this  summit  it  was  most  evident  how  isolated  Murchison  was, 
and  its  series  of  rugged  peaks  stood  up  magnificently  against  the  white 
clouds.  Almost  due  north,  and  to  the  right  of  the  most  easterly  point 
of  Murchison,  could  be  seen  the  highest  of  the  peaks  in  the  group*lying 
l)etween  the  Cataract  river  and  the  Saskatchewan.  This  peak  overlooks 
the  historic  Kootenay  plain.     I  have  named  it  '*  Cline  "  peak. 

It  is  curious  how  this  small  level  plain,  hidden  away  amongst  the 
hills — the  Kootenay  plain — is  now  hardly,  if  ever,  visited  by  man. 
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Perhaps  onoe  a  year  a  few  Indians  come  tbere  for  the  hunting.     Orer 
half  a   century  ago,   however,   it  was  very  different ;    for    on   this 
Kootenay  plain   hundreds  of  the  Kootenay   Indians   from   the  west 
of  the  Eocky  mountains,  after  crossing  the  Howse  pass,  held  their 
annual  fair  at  this  place  with  the  fur -traders  and  the  Indians  from  the 
eastern  slopes  of  the  Eocky  mountains.     This  meeting  had,  even  in 
Hector*s  days,,  been  long  discontinued,  and  he  tells  how  Nimrod  pointed 
out  a  large  tributary  of  the  Saskatchewan  coming  from  the  north-wast, 
called  the  AVaputeehk,  or  White  Goat  river  (the  Cataract  river  of  Cole- 
man), up  which  lay  a  trail  to  Jasper  House  on  the  Athabasoa.     To  qnote 
Hector's  journal  again  :  *'  Through  this  valley  Nimrod  said  a  trail  rons 
to  Jasper  House,  known  as  '  Old  Gline's  trail.'     Cline  was  a  trader  that 
every  summer  travelled  through  the  mountains  from  Jasper  House  te 
the  Kootenay  plain."    This  is  now  ancient  history ;  not  only  have  the 
Indians  and  the  fur-hunters  almost  entirely  deserted  these  upper  iraten 
of  the  Saskatchewan,  but  most  of  the  game  has  gone  too.     Althoii|^ 
Hector  came  across  droves  of  sheep  and  rams  on  one  occasion  'vrhilsi 
sitting  on  the  mountain-side  just  above  the  Kootenay  plain,  he  says,  **  A 
flock  of  at  least  a  hundred  rams  rushed  close  past  me,  so  close,  indeed^ 
that  I  hit  them  with  stones,"  yet  even  in  these  days  the  game  bad 
become  scarcer  than  in  former  years.    He  also  found  traces  of  buffalo  as 
well,  but  the  Indians  told  him  that,  eleven  years  previously,  '*  there 
were  great  fires  all  through  the  mountains  and  in  the  woods  along  their 
eastern  base;  after  that  a  disease  broke  out  among  all  the  s^niwruMl^ 
Before  that  time  (somewhere  about  1847-1848)  there  was  abundanoe  of 
game  in  all  parts  of  the  country ;  but  since  then  there  has  been  a  great 
scarcity  of  auimals,  and  only  the  best  hunters  can  make  sure  of  killing.* 
Probably  nowadays  the  scarcity  is  partly  due  to  the  wholesale  slaughter 
indulged  in  by  the  Indians,  and  there  is   no  doubt  but  that  some 
measures  should  be  taken  to  stop  it. 

After  the  ascent  of  Noyes  we  returned  to  Laggan  and  civilization, 
but,  having  a  few  days  at  our  disposal,  we  took  our  whole  camp  up  to 
Moraine  lake  and  Desolation  valley,  a  spot  that  can  be  visited  in  one 
day  from  the  chalet  at  Lake  Louise.  Our  object  was  purely  moun- 
taineering ;  two  fine  peaks,  Deltaform  and  Hungabee,  being  accessible 
from  the  head  of  Desolation  valley.  Owing  to  unsettled  weather,  we 
did  not  try  to  ascend  either,  but,  instead,  climbed  a  most  interesting 
rock  peak,  Neptuak  (10,500  feet),  by  the  ridge  that  leads  from  a  snow  col 
between  Desolation  and  Prospector's  valley.  On  the  moraine  of  the 
glacier  in  Desolation  valley  some  most  curious  and  apparently  fossil 
remains  were  found  in  the  Cambrian  quartzites. 

On  September  5  we  returned  to  Banff,  our  expedition  ended.  Our 
trip  had  been  most  successful ;  almost  ud  interrupted  fine  weather  had 
lasted  during  the  whole  time ;  we  had  always  been  able  to  go  where  we 
wanted,  owing  to  there  beiog  no  trouble  with  either  the  commissariat 
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or  the  trails.  A  great  number  of  questionB  relating  to  the  peakx, 
pasFen,  and  glaciers  bad  been  satiafactorily  solved,  The  chief  pointti 
being:  (1)  The  heights  of  Forbes,  Murchison,  Freshfield,  and  llowao 
had  been  barometrically  determined  ;  i  2  )  the  diBcovery  of  a  paas  acroi-8 
the  range  between  the  Lyell  and  Freehfield  groups  of  glaciers;  (3)  the 
exploration  of  the  Ljell  glaciers  and  how  the  watershed  ran  from  the 
Freshfield  gronp  to  the  Columbia  gronp ;  (4J  a  mnoh  more  detailed 
topographical  knowledge  of  Tartons  outlying  portions  of  the  mountains  ; 
for  instance,  the  portion  south  of  the  Freshfield  gronp,  that  east  of  the 
Murchison  group,  also  that  north-east  of  the  Wilson  group. 

If  time  permitted,  1  should  like  to  have  said  something  abont  the 


individual  membera  of  the  expedition,  how  Hans  was  always  in  the  best 
of  tempers  and  a  firet-olaBs  guide,  willing  to  do  all  things  from  hard 
work  on  the  mountain  side  to  transporting  gigantic  loga  for  the  camp- 
fire  or  mending  boots;  how  Dave  told  ns  most  wonderful  stories  about 
the  lumber  camps,  and  how  single  logs  oould  be  used  for  the  purposes 
of  navigation  instead  of  an  ordinary  boat;  how  Clarence  spent  many 
weary  hours  searching  for  tbe  wary  Indian  "cayeuses"  in  the  thick 
woods  when  they  were  determined  not  to  be  found  ;  how  Eohson,  who 
bad  been  through  the  Boer  war  with  Strathcoaa's  Horse,  had  great 
thingB  to  tell  of  the  prowess  of  General  HuUer,  and  the  ignorance  of 
those  who  knew  not  the  peculiarities  of  homes  and  the  various  methods 
of  "getting  along"  in  the  open  veldt;  and  lastly,  of  tbe  genial  Fred, 


J.^ 
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to  whom  we  largely  owe  the  Buccess  of  the  expedition,  always  inrilliog 
to  do  two  men's  work,  always  cheerful,  and  as  good  a  hunter,  trapper, 
and  organizer  of  an  expedition  as  one  oould  ever  wish  to  meet.  It  was 
worth  travelling  to  the  Bookies  only  to  spend  a  fleeting  month  or  six 
weeks  in  his  company.  May  he  continue  to  prosper,  and  may  it  not 
be  long  before  we  meet  again. 


Note  on  Bock  Spectmens  from  the  Canadian  Bocky  MouNTAnrs,  by 

Prof.  T.  Q.  BoNNEY,  D.Sc.,  F.B.S. 

Mount  Fbeshtield. — ^The  specimen  from  near  the  summit  is  a  limestone.  A 
pebble  from  the  glacier  with  a  speck,  possibly  sodalite,  appears  to  be  a  cnished 
and  decomposed  diabase. 

Bush  Pass. — Two  specimens,  both  calcareous,  but  one  is  perhaps  fix>m  a  super- 
ficial deposit. 

Mount  Fobbes. — ^The  specimens  from  near  the  summit  are  limestones. 

Mount  Mubchison. — Pisolltic  limestone,  with  small  fragments  of  organisms. 

HowBS  Peak. — Also  a  limestone  with  smaller  fragments  of  organisms. 

Mount  Noyes. — A  dark  limestone  containing  a  silicified  coral,  like  a  Litho- 
strotion ;  another  specimen  is  also  a  limestone  containing  two  or  three  very  imper- 
fect trilobites. 

Neptuak. — The  specimens  are  limestones.  A  blackish  one  on  analysis 
showed  traces  of  petroleum  hydrocarbons,  and  after  treatment  with  hydrochloric 
acid,  left  a  deposit  of  amorphous  carbon. 

Desolation  Valley. — ^These  specimens  are  remarkable.  One  is  a  limestone 
breccia,  slightly  dolomitic  like  some  of  the  others,  the  matrix  being  iron-stained; 
five  are  specimens  of  a  white  quartzite,  two  with  worm-tubes  running  more  or  less 
horizontaJly,  resembling  those  called  Planolites ;  on  three  can  be  found  an  occa- 
sional worm-tube,  one  or  two  bilobed  markings  of  an  ovoid  shape,  and  some  which 
are  parallel,  elongated,  and  slightly  triangolar  in  form,  probably  the  tracks  of  a 
crustacean.  Another  piece  of  quartzite  of  a  greenish-grey  colour  shows  on  its 
surface  the  first  and  third  of  these  markings.  But  the  most  curious  specimen  is 
a  slab  about  11  x  5  inches  and  1^  inch  thick  (with  a  smaller  fragment).  It 
is  a  darkish,  slightly  ferruginous  quartzite,  which  on  one  side  passes  quickly  into 
a  hard  greenish  argillite,  and  on  the  other  rises  into  a  number  of  mounds  about 
an  inch  in  diameter  and  rather  less  in  height,  having  usually  a  slight  indentation 
on  the  summit.  They  consist  of  quartzite  continuous  with  that  of  the  slab  below^ 
and  an  argillite  like  that  on  the  opposite  side  apparently  clings  to  their  bases  as 
if  they  rose  through  it.  Some  worm-burrows  seem  to  pass  along  this,  and  once  at 
least  over  one  of  them.  The  quartzite  is  found  under  the  microscope  to  be  com- 
posed of  quartz  grains  in  a  felspathic  matrix,  the  latter  being  now  replaced  by 
a  minute  eomewhat  micaceous  secondary  product.  The  mounds  and  tubes  are 
mostly  covered  with  a  filmy  ferruginous  glaze.  At  first  sight  the  mounds  remind 
me  of  concretions  in  the  magnesisn  limestone  of  Durham,  but  the  microscope 
reveals  nothing  in  favour  of  this  idea,  and  shows  the  material  to  be  continuous 
with  the  quartzite  of  the  slab.  The  mounds  then  most  probably  are  on  the  lower 
side  of  the  slab,  and  casts  of  pits  formed  in  the  mud,  very  likely  by  worms  retreat- 
ing into  it.  Worm-burrows  and  the  like  are  not  very  trustworthy  evidence  for  the 
date  ef  a  rock,  but  I  should  think  these  specimens  indicate  some  part  of  the 
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Cambrian  system.  Several  of  the  limestones  have  a  general  resemblance  to  those 
brought  by  Mr.  Wbymper  from  the  districts  on  either  side  of  the  Canada- Pacific 
Railway. 


Before  the  reading  of  the  paper,  the  Pbesident  said :  It  is  scarcely  necessary  for 
me  to  introduce  Prof.  Norman  Collie  to  you,  because  he  is  an  old  friend,  and  we 
have  already,  within  the  Jast  three  or  four  years,  listened  to  two  very  interesting 
papers  from  him.  I  think  we  may  feel  sure  the  paper  he  is  about  to  read  thia 
evening  will  be  equally  interesting. 

After  the  reading  of  the  paper,  the  following  discussion  took  place : — 
Mr.  Stutfield  :  You  have  heard  from  Dr.  Collie  an  account  of  our  expedition, 
and  you  have  seen  on  the  screen  the  map  of  the  sceoe  of  our  travels  through  the 
Rockies.  Some  of  you  may  not  know  that  the  greater  part  of  the  country  covered 
by  that  map  was  a  blank  five  years  ago,  when  Dr.  Collie  and  Mr.  Baker  started.  A 
large  part  of  it  was  a  complete  blank,  for  the  great  Columbian  icefield  and  the 
lofty  peaks  surrounding  it  were  only  discovered  in  our  expedition  in  1898.  I 
think  you  will  therefore  agree  with  me  that  Dr.  Collie  has  made  a  considerable 
addition  to  our  stock  of  knowledge  of  this  little-known  part  of  the  Canadian 
Rockies.  I  say  little-known,  because  the  thing  that  struck  me  most  out  there  was 
the  ignorance  that  prevailed  concerning  the  mountains.  I  was  trying  to  get  some 
information  for  our  trip  in  1900,  but  the  information  I  obtained  amounted  to  abso- 
lutely nothing.  I  think  even  if  you  look  on  the  best  and  most  up-to-date  mapa 
that  you  can  find  anywhere  nowadays  of  this  part  of  the  country,  you  will  find 
the  details  extremely  meagre,  and  such  details  as  there  are  are  very  largely 
wrong.  I  was  in  the  Society's  rooms  the  other  day,  and,  looking  at  one  map, 
I  saw  Mount  Hooker  marked  as  15,700  feet  (?) ;  I  turned  to  another,  and  there 
I  saw  our  friend  Mount  Murchison  marked  as  15,781  feet.  However,  with  regard 
to  these  heights  Dr.  Collie  has  pointed  out  that  we  also  made  mistakes,  and  I  am 
afraid  it  was  owing  to  my  mistake  in  1898,  owing  to  the  smoke  haze,  we  over- 
estimated the  height  of  some  of  the  mountains ;  but  I  think  if  we  over-estimated 
them  then.  Dr.  Collie  bas  under-estimated  them  now.  I  know  this  much,  that  the 
weather  was  exceptionally  fine  during  our  trip,  and  the  barometer  exceptionally 
high,  but  I  cannot  help  thinking  that  the  differences  of  reading  appear  too  great. 
The  difference  in  one  instance  between  the  reading  of  1897  and  that  of  last  summer 
amounted  to  about  900  feet,  and  that  seems  to  give  a  very  considerable  margin  for 
error.  In  the  mountains  the  atmospheric  conditions  vary  very  much.  Perhaps  I 
shall  be  on  surer  ground  if  I  say  a  word  about  the  Rockies  from  the  point  of  view 
of  an  Alpine  climber.  This  year  we  were  exceptionally  fortunate  in  the  weather, 
and  having  climbed  several  heights  we  were  able  to  see  the  mountains  to  the  best 
advantage,  and  to  form  a  pretty  fair  estimate  of  what  they  were  like.  I  think  it  may 
be  said  at  once  that,  though  they  are  very  fine,  they  are  not  equal  to  the  finest 
mountains  in  the  Alps,  that  is  to  say,  there  is  nothing  in  the  Rockies  quite  so 
stately  as  the  Matterhorn  or  the  Italian  side  of  Mont  Blanc :  and  also,  from  what 
Mr.  Ruskin  would  call  the  greased-pole  point  of  view,  they  do  not  afford  such  fine 
climbing.  Our  climb  on  Mount  Forbes  was  distinctly  very  difficult  and  also  a  sensa- 
tional one ;  it  would  be  so  considered,  I  think,  in  the  Alps.  But  for  the  majority 
of  mountains  they  are  not  equal  to  the  Alps  in  that  respect,  but  in  other  respects 
the  Rockies  are  superior.  Those  vast  primeval  forests  with  their  wonderful  imder- 
growth,  with  the  magnificent  trees  and  the  tangled  ruins  of  trunks,  are  things 
which  you  cannot  find  in  Europe.  The  scenery  of  the  Rocky  mountains  is 
exceediogly  beautiful,  and  I  cannot  help  thinking  that  future  generations  will 
be  grateful  to  Dr.  Collie,  who  has  explored  that  great  mountain  system  where 
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three  immonse  riyers  take  their  rise,  the  Columbia,  the  Athabasca,  and  iht 
Saskatchewan. 

Prof.  Bosket  :  I  am  sure  we  shall  all  feel  grateful  to  Dr.  Collie  for  haviog 
introduced  us  to  a  strangely  beiutifal  country  which  seems  to  me  to  combine  the 
Bcenftry  of  the  western  Oberland,  but  with  much  finer  glaciers,  with  the  pines  of 
the  1  >olomites.     Surveying  work  such  as  he  has  been  doing  has  a  peculiar  valiv. 
My  own  experience  nearly  forty  years  ago,  in  parts  of  the  Alps  which  were  than 
imperfectly  mapped,  has  taught  me  the  value  of  panoramic  views.    It  is  surpridng 
how  much  information  you  can  then  bind  together,  and  how  many  illuMooa  in 
dissipated.     However,  I  will  not  detain  you  with   speaking  upon  those  matten, 
but  just  say  a  word  or  two  about  the  specimens  he  has  brought  back.     It  so 
happens  that  I  have  seen,  though  I  have  never  been  in  the  country,  a  good 
deal  of  the  rocks  from  the  mountains  on  both  sides,  and  especially  the  north  aide^  of 
the  Canadian  Pacific  Railway.    There  is  a  very  great  similarity  about  most  of 
them.    They  are  limestone,  and  are  curiously  destitute  of  fossils.     Mr.  Whymper 
found  one  place  only  which  yielded  many  foseils,  chiefly  trilobites,  which  were 
described  in  the  Geological  Magctzine  by  Dr.  Henry  Woodward.     Dr.  Collie  has 
brought  back  but  very  few  fossils  indeed  from  the  north  eide  of  the  Canadian 
Pacific ;  in  fact,  I  might  say  that  two  or  three  from  the  neighbourhood  of  Mount 
Noyes  are  all,  and  those,  though  imperfectly  preserved,  are  not  improbahlj  of  a 
Lower  Carboniferous  age.    Bat  those  from  Desolation  valley,  on  the  south  side^  are 
remarkable  and  very  difficult  in  some  cases  to  determine.    There  are  a  number  of 
worm  burrows  which  agree  with  those  which  geologists  call  planolites^  and  perhaps 
it  is  safer  to  say  they  are  worm  burrows  and  nothing  else.    Besides  that,  there  are 
some  curious  marks  which  I  think  most  probably  are  the  tracks  of  some  large  crus- 
tacean ;  and  there  are  also  some  mounds  like  half-apricots  which  are  dignified  some- 
times with  the  name  of  hilohiUs,  which  leaves  you  about  as  forward  as  you  were 
before  it  was  mentioned.    Most  likely  they  are  tracks  of  some  lowly  organised 
creatures.   And,  lastly,  there  are  those  extraordinary  hemispherical  mounds.   Am<N)g 
them  are  a  number  of  worm-tracks.  The  mounds  are  formed  of  the  very  hard  sand- 
stone which  is  called  quartzite.    So  far  as  I  can  make  out,  they  are  casts  of  ^ts 
made  in  a  sort  of  clay.     I  think  it  probable  they  are  made  either  by  worms  or  by 
some  other  organismp,  for  I  recollect  to  have  seen  pits  something  like  them  on  the 
seashore.     They  are  certainly  the  strangest  things  I  have  ever  seen.      I  took  a 
specimen  to  the  British  Museum,  and  found  they  had  nothing  of  the  kind  in  the 
collection  there. 

The  President:  We  have  to  welcome  a  distinguished  member  of  the  Geo- 
logical Survey  of  Canada,  Mr.  Ami,  who,  I  believe,  came  to  this  country  purposely 
to  receive  a  medal  from  the  Geological  Society  in  recognition  of  his  geological 
work.    I  hope  Mr.  Ami  will  address  the  meeting. 

Mr.  Ami  :  I  must  say  1  did  not  expect  to  be  called  upon  to  say  anything  here 
to-uight,  but  it  would  be  very  ungracious  on  my  part  if  I  did  not  express  my 
gratitude  snd  thanks  for  the  privilege  and  pleasure  1  have  had  in  listening  to  the 
admirable  lecture  given  by  Dr.  Collie,  and  also  for  the  pleasure  of  again  viewing 
those  magnificent  mountains  in  which  I  spent  a  summer  south  of  the  area  described 
by  Dr.  Collie.  These  mountains,  as  you  are  aware,  sre  called  *'  Rocky."  They 
are  rocky  from  the  base  to  the  summit.  They  are  to  the  east  of  the  great  Selkirk 
chain,  which,  if  possible,  surpasses  them.  There  is  here  certainly  very  fine 
scenery ;  not  only  in  the  trees  and  forests  are  there  great  sources  of  wealth,  but 
there  are  also  many  minerals.  Before  concluding  1  must  say  it  has  been  a  great 
pleasure  to  me  to  see  those  specimens  brought  back  by  Dr.  Collie.  I  have  over  a 
thousand  specimens  from  the  regions  of  the  Kocky  mountains,  which  I  myself 
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collected  on  Mount  Stephen.  I  brought  back  probably  1500  Bpecimens.  The 
late  Dr.  George  Dawson  also  brought  back  an  interesting  series  of  fossils,  of  which 
we  hope  a  monograph  will  soon  be  presented  to  the  world. 

Colonel  Church  :  I  have  been  listening  to  the  very  interesting  lecture  of  Dr. 
Oollie  from  perhaps  a  different  standpoint  from  what  has  been  expressed  by  the 
previous  speakers,  and  that  is  its  enormous  value  to  the  development  of  perhaps 
the  most  important  colony  of  Great  Britain.  Whenever  we  have  a  lecture  which  is 
of  practical  importance  showing  the  value  of  our  geographical  efforts  to  the  world, 
we  should  call  attention  to  it  especially.  If  we  look  at  the  Dominion  of  Canada, 
we  find  that  its  communication  with  the  Atlantic  ocean  is  very  difficult  for  at 
least  four  or  five  months  of  the  year  through  the  Gulf  of  Lawrence,  owing  to  the 
ice  and  the  fogs  which  make  navigation  extremely  difficult.  On  the  west  side,  we 
have  a  rocky  mountain  range,  east  of  which  is  perhaps  the  finest  wheat-field  in 
the  world.  If  that  wheat-region  bad  easy  access  to  the  Pacific  ocean,  it  might 
almost  supply  the  Orient  with  its  bread  stuffs,  but  unfortunately  there  comes 
this  great  mountain  barrier  which  is  the  prolongation  of  the  South  American 
Andean  system.  It  breaks  down  here  [indicating  on  map]  and  then  gradually 
rises  up  to  Mexico  about  7500  feet.  (I  am  stating  these  figures  from  memory,  so 
I  hope  you  will  excuse  me  if  I  make  a  mistake.)  Again  it  slopes  down  in  northern 
Mexico,  and,  entering  the  United  States,  we  find  the  southern  Pacific  crossing  the 
continent  at  an  elevation  of  5000  feet.  Then  we  move  north,  and  gradually  the 
mountains  rise  again  until  the  Union  Pacific  Railway  crosses  them  at  about  7000  feet 
elevation,  and  once  more  decreasing  in  altitude  towards  the  boundary -line  between 
Canada  and  the  United  States,  the  Northern  Pacific  Railway  and  the  Great  Northern 
cross  them  at  about  5200  feet  elevation.  Then  up  go  the  mountains  once  more, 
barring  the  development  of  Canada  from  the  Pacific  ocean  where  the  crossing  of  the 
Canadian  Pacific  is,  I  believe,  at  an  elevation  of  about  5300  feet  above  sea-level. 
Now,  the  district  explored  by  Dr.  Collie  is  one  of  the  first  importance.  I  did  not 
catch  from  him  the  elevation  of  the  Bush  River  pass. 

Dr.  Collie:  7000  feet. 

Colonel  Church  :  You  see,  therefore,  that  from  the  point  where  the  Canadian 
Pacific  crosses  the  mountains  they  rise  rapidly,  and  when  we  go  still  farther 
north,  we  reach  a  great  depression  in  the  Rocky  mountain  chain.  The  Peace 
river  cuts  through  it,  and  the  pass  is  about  2000  feet  elevation,  while  just  a  little 
to  the  south  is  Pine  River  pass,  2600  feet  elevation.  Again  the  mountains  com- 
mence to  rise,  so  that  it  may  be  said  that  between  the  Kicking  Horse  pass  and  the 
Yellow  Head  pass,  Canada  has  very  little  hope  of  reaching  the  Pacific  ocean  by 
any  route  useful  for  commercial  purposes.  •  So  that  Dr.  Collie  has  presented  to  us 
to-night,  as  well  as  to  the  Dominion  of  Canada  and  the  British  Empire,  most 
valuable  information,  of  which  I  wish  I  could  speak  in  terms  that  would  make  it 
appreciated  in  a  geographical  sense,  in  order  that  all  might  understand  that  the 
geography  we  learn  here  has  its  extremely  useful  side,  worth  a  great  deal  more 
psrhaps  than  England  understands.  If  it  understood  it  better,  it  would  give  us  a 
geographical  building  adequate  to  our  requirements.  However,  I  want  to  say  that 
through  this  Peace  River  pass  we  come  to  two  lakes  which  lay  practically  upon 
the  summit  of  the  Rocky  Mountain  range,  and  then  reach  the  Skeena  river,  by 
which  we  arrive  at  the  finest  port  of  the  Pacific  coast  of  the  Dominion — Port 
Simpson.  Here  there  are  immense  coalfields.  I  am  only  stating  these  facts  to 
show  what  wealth  there  is  in  this  country  called  Canada,  which  for  so  many  years 
was  called  "  oiu*  lady  of  the  snows,"  which,  by-the-by,  is  nothing  but  a  derivation 
from  the  name  of  an  old  Spanish  monastery.  The  wheat  belt  of  Canada  starts 
from  here,  runs  to  the  southern  end  of  James  bay,  thence  north-west  to  Great 
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Slave  lake,  and  then  towards  the  Rockies ;  but  west  of  Lake  Winni|>eg  we  hxn 
about  400,000  square  miles  of  as  fine  wheat  lands  as  there  are  in  the  world,  wfakk 
gire  just  twice  the  crop  per  acre  of  the  lands  of  the  United  States,  and  when  I 
tell  you  the  wheat  crop  of  the  United  States  is  raised  on  100,000  square  milcf 
of  land,  and  here  there  are  400,000  square  mile<i,  you  may  well  understand  tint 
Great  Britain  ought  to  get  her  bread  stufifs  from  her  own  territory  if  she  be  t 
wise  nation.  I  have  tried  to  give  you  a  little  idea  of  the  practical  value  of  tlni 
splendid  paper  to  which  we  have  been  listening,  and  thank  you  very  much  fat 
your  kind  attention. 

The  President  :  We  have  listened  to  a  most  interesting  paper,  and  also  to  a 
very  valuable  discussion.  I  think  we  must  all  feel  admiration  for  the  peraeveruioe 
and  ability  with  which  Prof.  Norman  Collie  has,  during  four  successive  expeditioiUr 
first  explored  this  very  difficult  mountain  region  from  a  geographical  point  of  view, 
and  then  has  filled  up  all  the  topographical  details  by  ascending  lofty  and  difficult 
mountain  peaks,  by  traversing;  very  dangerous  icefields,  and  by  discovering  at  leait 
one  important  pass.  You  will,  I  feel  sure,  pass  the  vote  of  thanks  which  I  now 
propose  to  Prof.  Norman  CoUio,  by  acclamation. 


THE  BRAZEAU  ICE-FIELD. 

By  Prof.  A.  P.  COLEMAN,  Ph.D.,  Toronto  University. 

During  the  month  of  August  last  summer,  a  brief  trip  was  made  to  some 
hitherto  un visited  valleys  to  the  north-east  of  the  region  mapped  by 
Wilcox  *  and  Collie  f  in  the  Kocky  Mountains,  and  about  50  miles  of 
new  trail  were  explored  and  mapped.     The  party  consisted  of  Mr.  L.  Q. 
Coleman,  his  wife,  Mr.  Proctor  Burwasb,  and  myself,  with  four  riding- 
ponies  and  as  many  for  packing.     As  on  former  journeys,  we  iravell^ 
without  guides  or  professional  packers.     Since  my  last  journey  in  1893- 
all  the  expeditions  which  have  gone  into  the  Canadian  Eockies  have 
made  Laggan  their  starting-point,  but  we  followed  our  former  route, 
starting  from  Morley  just  east  of  the  mountains,  and  making  use  of  the 
trail  made  by  the  Mountain  S tonics  in  their  northern  hunting  trips. 
The  route  is  longer,  but  the  trail  has  certain  advantages,  since  it  is 
well  beaten,  has  a  drier  climate  than  trails  nearer  the  watershed,  and 
presents  a  greater  variety  of  scenery,  including  bits  of  prairie  and  foot- 
hills, park-like  valleys  near  the   *'  gaps "   in   the   mountains,   and  a 
gradually  increasing  boldness  of  the  mountain  forms  as  one  approaohes 
the  heart  of  the  great  range. 

In  the  nine  years  since  we  had  used  the  trail  before  some  changw 
had  taken  place.  In  parts  it  had  grown  decidedly  longer  by  the  falling 
of  dead  trees,  which  the  Indian  philosophically  goes  round  instead  of 
using  his  dull  axe  upon  them.   A  marked  climatic  change  was  indicated 
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by  the  much  more  powerful  cutting  of  the  streams,  wbich  had  oftoi 
destroyed  the  old  trail,  and  had  even  chosen  new  channelB  throngh  the 
woods,  undermining  the  trees  and  making  wild  oon  fusion  of  their 
tangled  trunks.  For  several  years  the  rainfall  of  Alberta  has  been 
much  above  the  average,  setting  springs  and  streams  flowing  in  what 
were  formerly  dry  "coulees."  It  can  hardly  be  expected  that  thii 
abundant  rainfall  will  be  permanent,  however.  Our  month  was 
marvellously  fine  for  the  mountains,  only  one  day  being  lost  by  laiot 
a  record  which  may  be  contrasted  with  Collie's  experience  of  oontinuoDs 
rain  on  the  Columbia  side  of  the  mountains  two  years  before. 

As  the  earlier  part  of  our  route  has  been  described  before,*  nothing 
further  need  be  said  of  it,  except  to  mention  the  unusual  height  of  the 
Saskatchewan  on  August  11,  when  we  crossed  it.  We  found  fifteen 
lodges  of  Stony  Indians  camped  on  the  Eootenay  plains  near  the  foot  of 
Sentinel  mountain,  but  on  the  wrong  side  of  the  great  river,  which  liad 
not  yet  been  fordable.  As  we  passed  they  were  just  breaking  oamp  in 
picturesque  confusion,  dogs  barking,  women  taking  down  the  oaaraa 
from  the  conical  frame  of  poles,  and  looking  up  piebald  or  bnololl^ 
ponies  to  pack  their  household  gods  upon,  and  men  putting  their  aaddBai 
on  riding-ponies.  After  shaking  hands  with  my  old  friend  Jimmy 
Jacob,  we  secured  Sampson  Beaver  to  guide  us  over  the  ford,  his  sialw; 
Becky,  a  bright-faced  girl  who  talked  some  English,  bestriding  her 
horse  and  coming  along  as  interpreter. 

The  river  can  only  be  forded  where  split  up  into  numerous  ohanneb 
by  low  wooded  islands,  and  before  leading  us  over  Sampson  tried  the 
ford  himself,  partially  stripped  so  as  to  swim  with  his  horse  when  he 
lost  his  course  in  the  muddy  water.  He  was  a  very  lively  and  graceful 
bronze  statue  as  he  made  his  way  across,  but  quite  belied  his  name  as 
far  as  physique  was  concerned. 

Coming  back,  he  led  the  way,  and  our  band  followed  with  no  mishap, 
except  that  a  pack-pony,  edging  too  much  down-stream,  got  into  deep 
water  and  had  to  swim. 

Our  course  now  turned  up  Cataract  river,  following  a  poor  trail 
seldom  trodden  of  late  years,  scrambling  down  into  canyons  to  cross 
tributary  streams,  but  usually  keeping  on  the  rough  talus  slopes  of  the 
mountains,  or  along  moraines  hundreds  of  feet  above  the  boiling  river. 
The  fine  doublefold  of  Sentinel  mountain  stood  just  opposite  us,  and  on 
ahead  were  splendid  cathedral-shaped  mountains,  the  most  prominent  of 
which  we  named  Minster  mountain.  This  peak  is  well  seen  from  the 
prairie  land  of  the  Kootenay  plains. 

Instead  of  following  up  the  west  fork  of  Cataract  river  leading  to 
Cataract  pass,  we  took  the  north-west  one  through  a  wide  unexplored 
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valley,  intending,  if  possible,  to  follow  it  tu  Ita  head,  and  then  seek  a 
new  pass  to  the  Brazeau.  RemnantB  of  a  very  old  trail  ihowed  Ihat  the 
valley  had  been  entered  by  Indians,  and  teepee  poles  rotting  on  tlie 
ground  at  two  points  where  there  was  some  grass  indicated  their  halting- 

pl.0... 

The  trail  can  be  followed  only  for  short  distances,  and  a  good  deal 
of  chopping  was  needed  to  open  a  way  for  ponies,  while  at  one  plaoe  we 
had  to  lead  them  among  the  buulders  along  the  edge  of  the  river,  here 
a  raging  torrent.  To  the  north-east  the  valley  was  walled  by  an  un- 
broken range  of  highly  tilted  mountains  like  a  stuep  slate  roof;  but  to 
the  aoiith-west  the  cathedral  type  prevailed  with  a  gentler  dip. 


For  10  miles  the  valley  is  straight,  following  the  strike  of  the 
Bionntaina,  but  it  then  curves  to  the  west,  and  the  river  splits  into 
smsll  creeks.  Here  we  scrambled  up  a  steep-wooded  sli>pe,  and  camped 
at  7200  feet,  not  far  below  timber-line.  On  the  brow  of  a  hill  over- 
looking the  valley  and  opening  out  a  wide  mountain  view,  we  found 
several  great  springs  gushing  out  and  forming  thick  beds  of  travertine. 

My  brother  climbed  the  mountain  to  the  north-west,  finding  it  to  be 
nOi.iO  feet  high,  naming  it  Mount  Frances;  and  later  we  explored  the 
main  stream  in  the  valley,  following  it  up  through  a  chain  of  lakes,  the 
lowest  at  7000  feet  with  forest-covered  ehores,  then  a  very  striking 
waterfall  and  a  lake  at  7500  feet,  completely  rock- en  closed,  and  fed  by 
streams  from  a  glacier  a  few  hundred  feet  higher.  Making  our  way 
around  the  cirque-like  valley  over  very  rough  talus,  we  found  another 
lake  to  the  Euuth-east  just  above  tree-line,  the  most  striking  of  them  all, 
with  blue-green  water  and  a  cliff  1500  feet  high  on  one  side.  The  lakes, 
though  only  tbree-quarleis  of  a  mile  long,  are  as  magnificent  in  their 
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way  as  Lake  Louise  near  Laggan.  All  but  the  lowest  one  ooonpy  rook- 
basins  hollowed  by  small  glaciers  when  the  snow-line  ipras  lower  thin 
now. 

Following  a  small  stream  north-west  from  the  camp  ^th  onr  ponifli 
next  day,  we  soon  rose  above  timber-line  on  onr  way  to  the  lowest  ydn 
of  the  mountain  wall  between  the  Cataract  valley  and  the  BraseiiL 
Though  the  rough  small  stones,  uncovered  with  vegetation  for  the 
most  part,  annoyed  our  unshod  ponies,  we  presently  came  to  the  foot  of 
the  ridge,  and  then  scrambled  up  the  slaty  talus  slope  to  its  summit, 
where  we  had  to  decide  whether  to  risk  the  unknown  descent  to  tbe 
Brazeau  or  turn  back  the  way  we  had  come.  The  elevation  of  the 
yoke  is  8600  feet,  nearly  1000  feet  above  the  highest  pass  we  hsd 
crossed  with  ponies  hitherto,  and  there  was  no  sign  of  a  trail  sugjgesting 
that  Indians  had  gone  that  way  before. 

From  the  ridge  we  had  a  glorious  view  of  the  mountains  axouxid. 
most  of  them  from  9000  to  11,000  feet  high,  and  carrying  small  glaoien; 
of  the  densely  wooded  valley  of  the  Brazeau,  which  flowed  about  2  miki 
off,  but  nearly  3000  feet  below ;  and  of  Brazeau  lake  and  the  great  glaoier 
beyond  it  gleaming  in  the  distance,  the  goal  that  we  had  set  hefbra 
ourselves  in  the  beginning. 

We  quickly  decided  to  risk  the  descent,  and  soon  our  ponies  were 
slipping  and  stumbling  down  the  steep  slope,  partly  over  soft  snow- 
fields,  but  often  over  loose  dihria  which  rolled  and  slid  beneath  them. 
lieaching  the  valley  of  a  snow-fed  stream,  we  had  rather  better  going, 
until  this  cut  its  bed  down  into  a  canyon,  and  finally  plunged  over  a 
vertical  fall  of  100  feet  or  more.  After  trying  in  vain  to  pick  a  trail 
over  the  mountain,  we  at  last  led  our  tired  and  footsore  ponies  down 
the  bed  of  the  torrent,  almost  to  the  edge  of  the  fall,  and  then  made 
them  scramble  up  to  the  right,  where  a  small  shelf  gave  a  foothold  to  a 
few  trees.  From  this  it  was  easy  to  reach  the  forest  slope,  and  as 
darkness  fell  we  pitched  our  camp  among  the  spruces,  glad  to  have 
conquered,  but  not  anxious  to  go  back  over  the  route  again. 

We  were  still  1500  feet  above  the  ford  of  the  Brazeau,  near  its  forks, 
but  two  hours  of  steep  descent  among  the  trees  brought  us  to  the  trail 
along  the  valley,  the  best  beaten  highway  since  leaving  the  Scuskatche- 
wan.  Even  here  fallen  timber  gave  us  great  trouble,  but  at  last  we 
reached  the  ford  at  5830  feet,  and  turned  up  the  valley  of  the  north 
fork  of  the  Brazeau  to  the  lake  of  the  same  name.  The  trail  is  in  better 
condition  from  the  forks  to  the  lake,  and  for  5  miles  along  the  lake- 
shore  than  elsewhere;  but  from  the  delta  of  the  north  fork  at  the  upper 
end  of  the  lake,  the  trail  is  faint  and  hard  to  follow.  Keeping  to  the 
lef c  side  of  the  valley,  we  came  to  a  full  stop  about  6  miles  up,  a  huge 
moraine  of  blocks  of  limestone  as  large  as  a  cottage  lying  right  across 
the  valley.  We  were  still  several  miles  from  the  glacier,  and  it  was 
necessary  to  get  nearer  it  if  possible. 
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At  last  a  vague  track  was  found  among  the  boulders  leading  over 
the  moraine,  and  beyond  it  an  enchanting  little  valley  with  half  a  mile 
of  prairie  for  the  horses,  thick  groves  of  rather  stunted  spruces  for  fuel, 
and  as  a  water-supply  a  clear  btream  leaping  into  the  valley  in  a  lofty 
waterfall,  and  ending  iu  a  pond  without  a  visible  outlet.  Doubtless 
the  pond  drains  through  the  moraine  to  tbe  river  below. 

Our  moraine  camp  was  at  about  lOOii  feet  in  what  was  probably  the 
ancient  river-valley  before  the  moraine  croBscd  it.  Since  that  event 
the  river  has  broken  its  way  through,  and  out  an  almost  impassable 
canyon  half  a  mile  to  the  south.  From  this  beautiful  camp  we  had  h 
broad  view  of  the  ice-Geld  4  miles  to  the  north-west,  and  laid  our  plann 
for  an  attack  upon  it  next  day. 


We  were  rather  late  starting  in  the  morning,  having  lost  time  in 
improvising  alpenstocks  from  small  tpruces  and  steel  nails,  so  that  by 
the  time  the  valley  Lad  been  skirted  and  a  rocky  ascent  climbed  to  the 
edge  of  the  nearest  glacier  it  was  nine  o'clock,  and  the  sua  was  already 
strong.  On  our  way  we  passed  a  very  desolate  lake  half  a  mile  long. 
The  ice-field  is  broken  by  a  long  and  very  precipitous  mountain  ridge, 
the  foot  of  which  we  decided  to  follow  on  our  way  up.  The  going  was 
good  for  a  mile  on  the  bare  glacier  until  the  snow  was  reached,  when 
the  slope  became  steep,  and  the  soft  snow  made  very  heavy  walking. 
Tiring  of  this,  we  Iried  the  mountain-aide,  but,  after  wasting  some  time, 
found  it  impracticable,  and  returned  to  the  snow.  At  one  o'clock  we 
reached  the  top  of  the  ridge  which  nearly  cuts  the  snow-field  in  two, 
and  found  ourselves  10,000  feet  above  sea-level.  The  highest  point  of 
the  mountain  rose  less  than  a  mile  to  the  north-west,  but  in  very 
forbidding  cliffs,  ao  it  was  decided  to  attack  it  by  a  slope  of  snow  on 
the  south  side.     At  our  present  elevation  the  snow  was  harder  than 
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before,  and  the  walking  was  fj&irly  good,  though  we  bad  to  make  » 
circuit  round  some  large  crevasses.  Soon  the  slope  became  steeper,  lo 
that  footholds  were  hard  to  make,  and  the  surface,  softened  in  the  son, 
begun  to  slip  in  great  sheets  beneath  us,  threatening  to  sweep  us  with 
it.  Halting  on  some  projecting  rocks  at  10,550  feet,  we  considered  the 
situation,  and  concluded  regretfully  that  further  climbing  was  too 
dangerous  to  be  risked.  A  clinometer  reading  from  onr  earlier  halt 
makes  the  top  of  Brazeau  mountain,  as  it  may  be  called,  more  than 
11,000  feet,  so  that  we  were  still  several  hundred  feet  below  the  top 
when  we  turned  back. 

Fi-om  our  perch  on  the  rocks  there  was  a  magnificent  view  of  the 
central  Rockies,  including  the  Columbia  ice-field,  and  the  bearings  of  a 
number  of  points  were  taken ;  but  there  were  very  few  summits  rising 
prominently  above  the  rest,  and  we  could  not  be  sure  of  the  mountains 
marked  by  Collie  20  miles  to  the  south. 

Immediately  below  us  we  had  the  Brazeau  snow-field,  8  miles  in 
length  and  4  in  breadth,  rising  into  two  white  mounds  towards  the 
south,  and  sinking  away  to  dirty  surfaces  of  ice  in  the  valleys  to  tbe 
east,  followed  by  muddy  torrents  forming  the  headwaters  of  Sraoean 
river.  Toward  the  north  there  was  a  profound  and  desolate  ▼alley, 
whose  outlet  we  could  not  see,  and  to  the  west  the  green  vallsj  ot 
Poboktan  or  Owl  creek,  a  tributary  of  the  Sunwapta,  the  eastern  faranob 
of  Athabasca  river.  The  Brazeau  snow-6eld  sends  most  of  its  drainsgs 
into  the  Saskatchewan  and  Hudson  bay,  but  part  into  the  Athabasca 
and  the  Arctic  ocean. 

The  mountains  toward  the  east  were  somewhat  lower  than  toward 
the  south  and  west,  but  almost  every  peak  in  sight  carried  snow-fields 
and  glaciers  ;  none  of  them,  however,  except  in  the  far  south,  as  large  as 
the  one  we  had  traversed. 

Glissading  on  the  steeper  slopes  and  wading  through  the  soft  snow  on 
gentler  parts,  we  made  haste  to  reach  camp  before  nightfall,  but  had  one 
mishap  before  leaving  the  snow-field.  I  was  in  the  lead,  following  our 
morning's  footprints  somewhat  carelessly,  when  I  plunged  through  the 
snow  into  a  wide  crevasse  which  we  had  crossed  on  the  snow-bridge 
going  up.  Fortunately,  my  alpenstock  crossed  the  chasm  as  I  fell, 
partly  supporting  me,  and  my  brother  and  Mr.  Bur  wash  tightened  the 
rope  and  quickly  hel|>ed  me  out  of  my  uncomfortable  position. 

After  more  than  eight  hours  on  the  snow,  we  were  glad  to  reach  the 
rocks  again  near  the  end  of  the  glaciers,  and,  passing  the  small  lake,  made 
our  way  to  camp  just  at  dusk,  where  a  splendid  dinner  of  mountain 
sheep  awaited  us. 

On  the  following  day  I  waded  several  of  the  glacial  streams  and 
climbed  to  the  lowest  col  towards  the  south-west,  so  as  to  complete  my 
map.  The  route  included  1^  mile  of  glacier  and  snow-field,  and  crossed 
a  small  nunatak,  evidently  not  long  free  from  neve,  but  lichens,  mosses. 
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mposite  are  alreerly  growing 


pbloxeB,  daisy-like  flowere,  and  a  yelloi 
on  it.     The  ctil  is  at  980))  feet. 

All  the  glacial  tongnee  show  Bigns  of  recesaiou.  a  bare  uiorainio  belt 
reaching  for  a  few  hundred  yards  beluw  ;  and  tho  tree-ci ivered  moraine 
4  miles  away  near  onr  lamp  evidently  indicates  a  much  greater  develop- 
ment of  the  ice  some  hundieds  or  thonsands  'if  years  ago. 

On  oar  way  back  to  Morley  we  followed  up  the  west  fork  of  Brazeau 
river  and  orussed  Cataract  ]ias8,  hailing  for  a  day  to  climb  a  mountain 
near  the  head  of  the  pass,  6>j  as  to  complete  oar  map  of  the  ref^jion  to  the 
north-west.  Our  camp  was  at  about  7U0O  feat,  and  the  mountain,  whose  tup 
iH  not  ninre  than  three-qnartera  of  a  mile  away,  reaches  above  lO.oOOfeet. 
Unfortunately,  an  impaeB.able  cliff  met  iin  n.t  flSort  feet  im  the  west  siiJe- 


where  we  attacked  if,  and  we  were  obliged  to  content  tmrselvea  with  the 
view  up  and  down  the  pafs  and  across  the  opposite  range  toward  the 
great  snow-fields  of  the  central  Rockies,  We  named  the  point  Mount 
Stewart,  after  our  former  companion,  Prof.  L.  B.  Stewart,  who  had 
prepared  the  original  map  of  the  region. 

From  Mount  Stewart  we  made  a  start  for  home,  with  slow  travelling 
on  the  bad  trails  to  the  ICootenay  plains,  but  averaging  30  miles  a  day 
for   the   last  four   days,  our,  ponies    having   by  this   time   very  light 

It  is  worthy  of  note  that  the  mountain  sheep,  which  have  been  little 
hunted  of  late  years  beyond  the  Saskatcliewau,  are  becoming  numerous 
and  tame.  We  came  within  fifty  yards  of  an  old  ram  on  the  north-west 
fork  of  Cataract  river,  and  had  a  close  view  of  a  flock  of  seven  on  our 
way  np  to  the  high  pass  toward  the  Brazeau.  Another  flock  of  five 
wimbled   away    from    us   soon    after   we  started  our   climb  of  Brazeau 
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mountain.     Their  khaki  is  splendid  protection  :on  rocky  moantain-eidM, 
but  betrays  them  when  feeding  on  green  lower  slopes. 

In  closing  this  paper,  attention  should  be  called  to  a  statement  made 
by  Prof.  Collie  in  the  interesting  acooont  of  his  last  Tvork  on  the 
Columbia  side  of  the  Rocky  mountains,  that  his  previous  expIoratioiiB 
were  on  the  eastern  side  of  the  Bockies.^  In  reality  his  excellent  msp 
covers  only  the  central  ranges,  and  there  are  several  parallel  ranges  to 
the  north-east,  each  somewhat  lower  than  the  former  one,  until  the  last, 
rising  only  to  about  8000  feet,  presents  the  great  wall  of  rock  toward 
the  prairies  from  which  the  name  Rocky  mountains  was  derived. 
These  north-eastern  ranges  have  a  width  of  35  miles,  as  shown  in  the 
Brazeau  valley,  and  include  three  or  four  ranges  separated  by  lateral 
valleys  to  the  north-east  of  Brazeau  lake,  the  la^t  point  which  he  shows. 

It  is  worthy  of  mention  that  on  his  map,  as  well  as  on  the  map 
published  by  Wilcox  in  his  sumptuously  illustrated  *  Bockies  of 
Canada,'  through  some  oversight  no  credit  is  given  for  the  parts  taken 
from  the  map  prepared  by  Mr.  L.  B.  Stewart  for  my  last  paper,t  though 
the  whole  of  the  region  around  Athabasca  pass.  Fortress  lake,  and  the 
Brazeau  and  Cataract  rivers  has  been  copied  from  it,  including  passes  and 
elevatioDS.  It  is  due  to  Mr.  Stewart  that  his  pioneer  work  should  be 
recognized,  when  others  who  have  done  less  work  in  the  re^on  are 
referred  to  as  authorities. 

I  wish  to  say  a  word,  also,  in  regard  to  nomenclature.  The  Canadian 
Pacific  authorities  have  introduced  the  name  Wapta  for  the  Kicking 
Horse  river,  apparently  unaware  that  Wapta  is  simply  the  Stony  word 
for  "river"  in  general,  and  should  not  be  applied  specifically  to  one  of 
the  minor  rivers  of  the  region.  Collie  has  employed  the  name  also  for  an 
ice-field  near  the  source  of  one  fork  of  the  river.  Finally,  Wilcox  uses 
the  name  Whirlpool  river  for  the  Sunwapta,  or  east  branch  of  the 
Athabasca.  As  the  same  name  has  long  been  applied  to  a  tributary 
coming  into  the  Athabasca  from  the  Committee's  Punch -bowl  to  the 
soath-west,  it  is  evident  that  the  new  use  of  the  name  can  only  mcJce 
confusion. 


TRAVELS  ON  THE  BOUNDARIES  OF  BOLIVIA  AND 

ARGENTINA. 

By  Baron  ERLAND  NORDENSKIOLD. 

The  boundary  between  Bolivia  and  Argentina  is  remarkable  for  its  great 
diversity,  as  within  a  restricted  sphere  the  traveller  meets  with  vast 
tal>lelands,   snow-clad    fells,   wild    mountain   valleys   with    luxuriant 

*  (Geographical  Journal^  vol.  xvii.  p.  *2r)2. 
t  Ibid.,  vol.  V.  No.  1. 
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primeval  forests,  enormoas  plains,  overgrown  with  brushwood,  etc. 
Thns  far  did  the  rule  of  the  Incas  formerly  extend  to  the  south-east.  On 
the  mountain  plateaus  lived  j>eople  tributary  to  them,  while  independent 
tribes  inhabited  the  mountain  valleys  and  the  Chaco.  To  this  very  day 
various  Indian  races  live  there,  widely  differing  in  origin,  manners,  and 
customs. 

Varied  scenery,  innumerable  fossils  of  pleistocene  mammals,  memorials 
of  a  prehistoric  culture,  and  Indians — who  had  had  little  contact  with 
civilization — were  the  inducements  that  enticed  myself  and  companions 
to  start  for  the  spur  of  the  Andes  towards  "  El  gran  chaco."  There  were 
^ve  of  us — ^E.  E.  Fries,  botanist;  Count  Eric  von  Kosen,  ethnographer;  G. 
von  Hofsten,  ornithologist ;  myself,  zoologist ;  and  E.  Boman. 

These  parts  have  not  been  visited  by  many  investigators.  Those  of 
most  importance  are  Wedde],Crevaux,  Lorenz,  Hieronymus,  Brachebusoh, 
Uhle,  and  BorellL  Certain  portions  of  this  borderland,  even  if  well 
known  as  regards  geography,  are  in  other  respects  but  little  studied, 
the  least-known  regions  being  often  found  in  close  proximity  to 
civilization. 

On  March  25,  1901,  Fries  and  I  left  Stockholm;  von  Eosen  and  von 
Hofsten  not  starting  from  Sweden  till  August  15,  and  joining  us  at 
Salta  on  September  25.  Boman  was  a  member  of  the  expedition  from 
May  8,  1901,  till  February  16,  1902,  when  he  left  on  account  of 
ill  health. 

As  it  is  quite  unnecessary  to  encroach  on  the  space  of  this  journal  by 
any  description  of  our  voyage  out,  let  me  beg  the  reader  to  join  us  at 
Salta,  a  small  town  in  North  Argentina,  which  formed  the  basis  of  our 
excursions  on  the  boundary  between  Argentina  and  Bolivia. 

On  May  12  Fries,  Boman,  and  I  arrived  at  Salta,  chief  town  of 
province  of  same  name,  having  16,000  inhabitants.  We  at  once  began 
our  preparations,  engaging  servants,  procuring  mules,  provisions,  etc. 

This  having  been  duly  accomplished,  we  started  from  Salta  on  May 
23,  next  day  arriving  at  San  Pedi'o,  close  to  Esperanza  sugar  mills  in 
Jujuy  province,  whence  we  rode  towards  the  left  to  the  northern 
extremity  of  Sierra  Santa  Barbara,  which  ridge  here  forms  the  last  spur 
to  the  Chaco.  So  as  to  reach  the  sierra  from  San  Pedro,  we  were  forced 
to  cross  the  Eio  San  Francisco,  which  river,  not  very  far  from  the 
northern  extremity  of  Sierra  Santa  Barbara,  unites  with  Eio  Bermejo 
and,  bearing  the  last-mentioned  name,  flows  on  to  Eio  Paraguay  and  the 
Atlantic.  To  the  west  of  Eio  San  Francisco  there  are  several  important 
places,  but  east  of  it  only  small  settlers'  huts  and  a  tract  that  to  my 
knowledge  has  hitherto  been  visited  by  no  other  scientist  than  Brache- 
busoh, the  geologist,  who,  in  1886,  travelled  through  the  most  northern 
parts  of  the  Argentine  Eepublic,  his  mission  being  to  study  the 
occurrence  of  petroleum.  Our  knowledge  of  the  geography  and  geology 
of  these  regions  is  all  based  on  the  results  of  his  travels. 


512        TRAVELS  ON  THE   BOUNDARIES  OF  BOLIVIA  AND  ARGENTINA. 

At  Quinta,  a  small  rancbo  in  the  primeval  forest,  we  pitched  onr 
camp,  and  our  scientific  investigations  were  carried  on  either  in  its 
proximity,  or  daring  excursions  in  the  neighbonrhood.     Near    Qninta 
there  are    several   hot  springs,   some    with    fresh,   others    with    salt 
water.     Some  3    miles    ofif,  or  ratber  more,   there  is   Lagana    de  la 
Brea,  a  small  lake    containing  water,  petroleum,  and   dissoWed  salts. 
flowing  into  it  from  certain  springs.     Animal  life  in  the   hot  springa 
is  very  poor  in  speoies,  but  rich  in  individuals.     Water  of  a  tempera-. 
ture  of  close  upon   50^  C.^  was  inhabited  by  a  small  omstacean,  an. 
ostracode.     Some  of  the  hot  springs  at  Quinta  cause  the  formatiou  of  a 
lakelet,  the  water  of  which  is  saturated  with  salts.     Animal  life  in  the- 
lakelet  is  far  richer  than  in  the  springs,  even  as  regards  speoies,  the 
number  of  individuals  being  very  large.     We  found  here  a  viviparous 
small  fish,  a  mollusc  {Hydrohia  sp.),  etc.  It  is  very  interesting  to  ohserve^ 
in  such  a  salt  lakelet  as  this — which  also  has  a  supply  of  fresh,  purs 
water — some  forms  of  life  wbich  later  on,  in  the  struggle  for  existence^ 
play  a  subordinate  part,  here,  tbanks  to  their  being  inured  to  the  salts*: 
developing  in  vast  masses  in  the  salt  water.  These  forms,  able  as  they  are* 
to  exist  under  very  dififerent  conditions  of  life,  and  proceeding  from  a 
large  number  of  species,  in  all  probability  would  continue  to  exist  even 
if  a  general  change  were  to  occur  of  those  conditions  common  to  animal 
life  in  fresh  and  salt  water. 

Laguna  do  la  Brea  is  devoid  of  macroscopic  animal  life.  Vegetable 
life  seems  to  bo  limited  to  one  or  two  algae,  and  a  colony- forming 
bacterium.  Microscopic  animal  life  is  likewise  very  poor  here.  Fresh. 
water  is  rich  in  individuals,  but  not  so  rich  in  species  as  in  Carope, 
probably  because  there  are  few  large  water-basins,  and  those  there  are, 
offer  but  small  variation  of  the  outer  conditions  of  life,  thus  giving  little 
opportunity  for  the  development  of  new  species. 

Quinta,  as  previously  mentioned,  is  in  the  primeval  forest,  a  lofty. 
wood  following  the  sieiTa,  while  at  some  distance  from  the  ridge,  the 
bi*ushwood  begins,  the  forest  accompany  in  «^  the   more  stony  and  the 
brushwood   the   looser   ground.     In   the  forest   animal   life   is   not   so 
abundant  as  is  fondly  imagined  on  first  reaching  the  tropics.     We  were 
at  Quinta,  however,  during  the  dry  season,  when  everything  lies  dormant, 
and  the  animals  must  be  sought  for  in  their  hiding-places.     The  dry 
season  hero  occurs  in  winter,  but  the  hibernation  of  lower  animal  life  is 
caused  by  the  drought,  and  not  by  the  relatively  cold  nights.     In  the 
damp  meadows  almost  exactly  the  same  abundant  animal  life  prevails  as 
during  the  rainy  season:  the  snails  here  do  not  creep  down  into  the  soil 
and  place  a  "  dr^'-season  lid  "  on  their  shells,  as  is  the  case  in  the  forest 
and  on  the  slopes. 

*  At  this   temperature  there  are  nameroas  ostracodes,  and  at  51°  C.  some  single 
individuals. 
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The  Creoles  bad  spoken  to  hb  of  old  dwelliDg-places,  so-called 
"antigales"  where  trea§ai'e  had  vainly  heen  songbt.  We  made  ea 
H^Btematic  an  inTestigation  of  themes  the  sfaortneaa  of  onr  stay  peimitted, 
and  succeeded  in  bringing  lo  light  much  that  was  of  interest.     These 


ilwelling-plaoes  are  very  numerouB,  and  some  seem  to  have  been  ut  im- 
portance. An  armadillo  {Danypug  Bexcincttii)  shows  the  sciontiat  wheie 
such  dwelling-places  have  formally  existed,  as,  when  digging  its  hole, 
the  animal  throws  up  pieces  uf  pottery  embedded  in  the  soil.     Nolhing 
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above  ground  now  testlBes  to  where  the  villages  have  formerly  been 
situated,  except  possibly  the  remains  of  some  monnd  or  other  in  the 
primeval  forest.  In  all  probability  the  culture  of  these  ancient  inhabi- 
tants was  pure  Chacensic,  though  greatly  influenced  by  those  Calehaqnis 
living  in  the  west.  The  most  interesting  discovery,  made  by  Boman, 
was  that  of  a  burial-place,  where,  above  the  skeleton  of  a  fuU-grrowB 
individual,  five  urns  containing  children's  skeletons  were  brought  to 
lig]it.  One  of  these  urns  had  been  taken  out  before  our  arrival,  and  was 
then  in  the  hands  of  a  settler.  Some  of  the  urns  are  said  to  have  been 
broken  by  people  digging  for  treasure.  These  urns  are  ornamented  'with 
fantastic  faces.  The  children's  skeletons  are  somewhat  burnt.  AmoDg 
the  ornaments  are  some  specimens  of  a  sea-shell  (Oliva  sp.),  which  has 
probably  been  obtained  by  barter  from  some  tribes  living  in  the  ^weet. 
It  was  a  very  usual  thing  with  the  Calchaquis  to  bury  children  in  unit; 
but  the  burial  urns  used  by  the  Calchaquis  are  different  to  thoae 
used  here  on  the  borders  of  the  Ghaco.  Whereas  the  omamentatioiaL  of 
the  Calchaquis  is  intricate,  with  fine,  beautifully  composed  ^^'Tinal 
figures,  here  we  found  a  plain,  purely  linear  ornamentation.  TI10 
Calchaquis  ornaments  are,  as  a  rule,  painted ;  while  these  are  simply  out 
in  the  vessels.  Another  burial-ground  was  also  examined,  and  theose^ 
among  other  things,  we  found  a  skeleton  with  a  pipe-like  objeot  in.  its. 
mouth.  On  closer  examination  this  proved  to  be  the  upper  part  of  a 
human  humerus,  from  which  the  spongy  tissue  had  been  extracted. 

Excavations  of  dwelling-places  resulted  in  much  that  was  of  interest^ 
proving  that  the  art  of  modelling  occupied  a  rather  high  position.  As 
a  general  rule  animal  motives  have  been  chosen.  Ornaments 
mostly  to  have  consisted  of  shells.  Objects  of  copper  are  very 
When  the  Spaniards  conquered  these  and  other  adjacent  tracts,  it  is 
probable  that  this  slight  culture — as  Lafone  Quevedo  supposes  to  ha^e 
been  the  case  with  the  culture  of  the  powerful  Calchaquis — had  already 
reached  its  culmination,  and  was  on  the  wane.  The  dwelling-plaoes  all 
lie  at  some  distance  from  water,  which  proves  either  that  the  streams 
have  changed  their  co arses,  or  that  the  rainfall  is  now  less.  Ten  Kate 
made  an  almost  similar  observation  in  the  Calchaquian  valleys. 

During  our  stay  at  Quinta,  Fries  and  Boman  undertook  a  lon^ 
excursion  over  Sierra  Santa  Barbara ;  the  alpine  flora  and  various  re^ons 
of  vegetation  were  studied  by  our  botanist.  From  Quinta  we  started  for 
Esperanza,  and  after  some  delay  on  the  road  we  finally  arrived  there  on 
August  31.  By  far  the  larger  number  of  the  hands  at  this  large  sugar- 
mill  are  Indians,  Matacos,  and  Chiriguans.  They  come  from  Bolivia  and 
Chaco  in  search  of  food,  and  then  get  work.  Indians  are  not  bad  workers^ 
This  contact  with  civilization,  however,  greatly  demoralizes  them;  they 
are  decimated  by  smallpox  and  a  kind  of  galloping  consumption.  The 
mill-owners  are  Englishmen — Leach  Brothers,  known  for  having 
descended  the  Bermejo  through  the  Chaco  to  Paraguay 
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After  a  time  we  returned  to  Salla,  where  we  found  vonEoaen  and  vcm 
Hofsten.  Having  made  final  pre]>arationB  with  regard  to  fitting  out  tho 
expedition,  we  left  Salta  fur  Puna  de  Jiijuy.  We  chose  tbe  ivute 
through  Qnebrada  del  Toro,  and  not  only  in  tbe  Salta  valley,  but  also 
in  this  quehrado,  eicavationB  were  made.  These  quehradus  leading  to 
the  tablelandfl  are  of  a  peculiar  character.  The  rich  vegetable  life  of 
the  Iriwer  regions  reigns  part  of  the  way,  but  by  degrees  tbe  landscape 
becomes  monotonous,  columnar  cacti  being  seen  in  vast  aumbers. 

Our  second  headquarters  were  made  at  Rlorenu.  about  ll,oOO  feel 
above  sea-level.  Tbe  kind  of  rock  prevailing  round  oui*  camp  was 
qiiartzite  eandst-'ne  containing  trilcbite,  and  as  tbin  is  much  compressed. 


good  fossile  are  rare.  Tho  vegetable  formation  ia  a  "  puna,"  a  dry  high- 
lying  plain  with  low  buBheB.  The  central  point  of  the  puna  contains  a 
large  Bait  lake  or  salt  marhh,  the  shores  bearing  sparse  lialophyta  vegeta- 
tion. Animal  life  is  very  deficient,  hut  comparative  studies  of  the  forma 
found  here  and  those  occurring  in  the  valleys  and  the  Chaco  would 
doubtleBB  prove  of  interest.  High  fells  surraund  this  elevated  tableland, 
the  highest  being  Nevado  de  Chaiii,  about  20,000  feet.  The  monntain 
ah.pes  boar  numerous  cacti,  many  with  beautiful  flowers.  The  rainfall 
in  the  puna  is  very  slight,  the  puna  forming  a  close  1  water-haain.  The 
streams  are  few  in  number  and  come  1o  an  abrupt  (ermination.  Mnoh 
weathering  is  apparent,  but  the  brooks  simply  carry  down  to  the  plain 
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fine  silt  and  sand,  loaviag  stones  aud  gmvd  in  the  vicinity  of  tlie 
mountain,  the  ealina  only  reoeiving  the  bsHb  dissolvBd  in  th«  water. 
There  are  largo  fields  of  drift  Hand.  The  plain  is  bo  utterly  devoid  of 
large  stones  that,  on  seeing  a  stone  in  tLo  immediate  vicioitv  of  tlie 
salina,  you  feel  convinced  that  it  is  a  etooe  axe  or  remnant  thereuf,  ur 
that  very  near  there  ia  the  site  of  a  dwelling,  and  that  the  Btonea  have 
been  brought  there  for  building  purposes.  The  central  portions  of  the 
salina  consist  of  oommon  Bait,  while  the  outer,  at  any  rate  on  the  en«t 
side,  are  of  borax.  The  salt  crystalliKee  into  visible  layers,  from  whict 
the  Puna  Indians  hew  out  blocks  of  alwut  2.)  kiloge.  in  weight,  two  of 
these  forming  the  ordinarj'  burden  of  a  donkey.  These  Puna  Indians, 
the  descendants  of  the  ancient  Omaguacas,  then  take  the  salt  to  ibe 
valleys  for  sale.  In  prehistoric  times  salt-miniug  must  have  been 
carried  on  hero,  judging  frnm  the  large,  bcavy,  broud-hsaded  stone  axeti 
found  on  the  ebores  of  the  salina.  Similar  stone  axes — judging  fruiu 
what  I  'hantre  asBerts — have  been  observed  in  salt-mines  in  Armenia,  as 
jiIbo  in  mineral  salt-mineB  of  A nstro -Hungary  (Much ).  Borax  ooours  at 
times  in  streaks  in  the  soil,  hut  the  really  lucrative  borax  orystallirec 
in  balls  of  irregular  ai>i9,  which  are  got  at  by  digging  and  collected  in 
sacks,  like  potatoes. 

Evidently  the  Pima  has  never  been  covered  by  ioe,  as  no  morainee,  no 
erratioB  whatsoever,  are  discoverable.  When  stones  do  interveno,  thev 
are  invariably  traceable  to  the  brooks.  Glaciers  have  existed  in  the 
Cordillera  valleys  lower  duwu,  as  is  evidcut.  There  erratics  are  seen 
high  up  on  the  rocliy  hills,  where  no  nater  could  have  placed  theui. 
Enormous  masses  of  material  are  found  here,  which,  totally  unsorted  a» 
it  seems,  is  probably  of  glacial  origin,  Let  me  observe,  however,  that  »• 
close  to  the  tropics  such  different  conditions  prevail  to  th.m&  of  Bim>pc 
that  an  unschooled  geologist  like  myself  caunot  perhaps  correctly  oom- 
prebend  those  formations  which  are  appaieutly  glacial.  Probably  ■ 
tract  free  from  ice  has  occurred  in  the  Puna  about  3500  metres  above 
sea-level,  suiTouuded  by  valleys  filled  with  glaciers. 

The  Puna  has  formerly  been  pretty  numerously  populated.  E.  voii 
Rosen  examined  two  important  dwelling- pi  aces,  one  at  Casabindo,  the 
other  at  Ojo  de  Agua,  I  myeelf  making  collections  from  some  that  were 
smaller.  Casabindo  is  well  known  from  the  excavations  of  Max  Uhle; 
also  Ambroaetti  and  Lehmann-Nitsche  has  described  a  lot  of  interesting 
things  at  this  place.  Contraiy  to  what  holds  good  of  those  at  Quinta, 
these  dwelling-places  are  situated  on  those  few  streams  and  wells  which 
never  run  dry  the  whole  year,  never  in  the  proximity  of  those  that  are 
only  available  at  certain  times,  which  are  far  more  numerous.  This  faet 
is  a  proof  that  no  change  in  the  rainfall  has  taken  place  since  these 
spots  were  inhabited. 

Casabindo  has  formerly  been  a  very  important  place 
after  the  invasion  of  the  Spaniards  an  independent  Indian  culture 


r  town.     Long 
lultnre  reigned    J 
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in  these  tracts.  In  a  grave  in  a  grotto  we  disDovered  varioua  purely 
Indian  objects,  as  also  a  cow-hoTii.  The  dwellings  have  been  built  on 
the  slope  of  the  mountain,  and  eacli  family  lias  had  their  burial-place 
i:loBe  to  their  hut,  generally  in  a  stiiall  oavc.  Vast  terraces  have  been 
formed  for  purposes  of  cultivation.  The  climate  of  the  Pu  a  a  being  very 
dry,  numerous  articles  of  wood  and  skin  have  been  preserved  to  our  day. 
The  i.'eramie  art  has  not  reached  go  high  a  state  of  development  as  at 
Qninta.  The  ornaments  are  few,  not  <;raven,  as  is  the  case  there,  but 
painted.  Many  articles  of  skin  and  wood  certainly  owe  their  origin  to  the 
valleys,  and  have  probably  been  obtained  in  barter  for  culinary  salt. 
The  Omaguacas  {Humahuacas)  were  probably  a  tribe  subject  to  the  Incas, 


but  do  not  seem  to  have  adopted  their  high  degree  of  culture  to  any 
appreciable  extent.  Sea^shells  were  found  in  these  graves  also,  as  with  the 
Calohaquis  (Moreno).  At  'Jasabindo  von  Rosen  obtained  a  large  number 
of  human  skulls,  moat  of  them  artificially  compressed.  Children's  bones 
in  perfectly  unadorned  urns  were  also  met  with  hero. 

The  Puna  Indian  ••{  the  present  day  is  a  Christian,  but  retains  many 
heathen  customs.  Hu  has  a  cross  of  cautus  wood  on  the  roof-tree  of  his 
grey  stone  hut,  but  outside  the  door  there  is  a  sacrificial  altar  to  the 
earth-goddess  Pachamama,  to  whom  lie  constantly  makes  offerings  and, 
in  his  heart  of  hearts,  considers  supronie.  They  now  possess  but  few 
objects  of  their  own  original  manufacture,  but  the  stuffs  woven  by  them 

"o.  v.— Mav,  1903.]  2  M 
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are  of  patterns  with  composite  animal  designs  whieli  denote  an  indepen- 
dent cnltnre  long  since  passed  away.  In  the  passes  large  cairns  are 
constantly  found,  and  every  Puna  Indian,  on  passing,  adds  a  stone  and* 
ooea  leaf,  so  that  neither  he  nor  his  heast  of  burden  may  tire  on  the  way. 
In  some  passes  there  are  small  squares  of  stone  erected,  into  which  the 
Indians  throw  their  coca  quids.  There  are  some  passes  which  they 
deem  it  impossible  to  trsTerse  in  safety  without  making  an  offering. 
I  once  tried  to  calcnlate  the  stones  in  such  a  heap,  and  found  there  were 
more  than  50,000.  Twigs  ornamented  with  red  tassels  are  ^^1i|f^  wtoA 
into  these  heaps  of  stones,  and  domestic  animals  are  adorned  ^witli  simikr 
twigs  in  honour  of  Pachamama.  Evil  places  exist,  and  no  Puna  Indisn 
ventures  there,  grottoes  and  high  mountain-tops  being  reckoned  as 
such.  The  grottoes  at  Quatchichocana  have  been  in  socb.  bad  repote 
that  a  priest  had  to  come  and  exorcise  the  evil  spirits.  Sleeping  in  tbe 
vicinity  of  the  Pachamama  stones  is  considered  dangerous,  as  spirits 
reign  supreme  at  night. 

At  a  place  called  Organoyo,  von  Ho£sten  ascended  a  mountain  is 
spite  of  protests  from  the  Indians.  As  he  placed  his  foot  on  the  topaott 
peak  of  this  mountain,  one  of  our  mules  fell  into  an  abyss  and  perished. 
However,  it  is  not  always  Pachamama  that  is  the  avenging  goddess.  Id 
the  slopes  round  Tarija  {tide  coming  pages)  it  sometinies  happens  ihst 
some  one  falls  over  a  precipice ;  the  Indians  then  declare  that  *!*»#  is  ibe 
work  of  evil  spirits,  and  verily  they  must  be  numerous,  sinoe  ereiy  pre- 
cipice has  its  own  special  presiding  spirit. 

Many  peculiar  customs  obtain  with  respect  to  the  harrest.  In 
Tarija,  for  instance,  where  the  population,  though  some^rhat  mixed, » 
closely  allied  to  the  Puna  Indians,  when  harvesting  begins,  a  oroas  if 
set  up  in  the  maize-fields,  and  on  it  all  maize-spadices  growing  as  twins 
are  hung.  These  are  called  Pachamamas,  and  bring  good  harvests.  The 
Puna  Indians  are  industrious,  though  dull  witted,  unreliahle,  nnex- 
prefsibly  dirty,  and  never  take  a  bath. 

Numerous  excursions  were  made  from  Moreno  to  most  parts  of  the 
Puna.     Nevado  de  Chani  (20.000  feet")  was  climbed  by  von  Boeen,  Fries, 
and   von   Hofsten.     They   reached   the   summit,  and  there    foond  the 
remains  of  two  altars  or  something  similar,  round  which  there  were 
some  pieces  of  earthenware,  a  bead  of  blue-green  mineral,  and — on  and 
around  the  altar — a  supply  of  cactus  wood,  etc     The  so-called  altars 
were  built    square,  oce  side  being  open,   and   placed   sideways   with 
n'gard  to  their  mutual  position,  thus  not  directed  towards  any  special 
point  of  the  compass.     On  one  of  tbe  fragments  of  pottery  a  wedge 
shaped  ornament  was  painted.     Similar  patterns  had  been  observed  by 
von  Bosen  on  pottery  from  Ojo  de  Agua,  as  ] previously  stated,  a  large 
pre-Columbian  dwelling-place  at  Quebrada  del  Tore.  Beads  of  a  similar 
kind  are  invariably  found  in  all  p'aces  and  buria!-grounda.     Tbe  wood 
lay  both  inside  and  piled  round  the  walls,  and — probably  owing  to  the 
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air  at  this  etevatioii  being  peculiarly  free  from  bacterift— it  was  ia  a 
vety  good  state  of  preserTation.  Evidently  this  bad  been  an  ancient 
place  for  sacriiioe  or  bignalling,  prior  to  tho  invasion  of  the  Spaniards. 
At  the  top,  consisting  of  granite.  Fries  (collected  lichens.*  The  flora  was 
poor  above  the  snow-line,  which  was  at  about  li:*,iOO  feet.  A  butterfly 
was  found  on  the  snow.  Another  encursiou  nnderlaken  by  Fries,  von 
Ilofsten,  and  Boman  was  pushed  aa  fur  west  an  Puna  de  Ataoamo. 

On  November  25,  for  purpose  of  erjiiipiiient,  von  Kosen,  Boman,  and  I 


returned  to  Salta  through  Quebrada  de  Pamaniarca.  We  left  Salta  on 
Deoember  18,  BomaD  going  vii't  (ju^brada  de  Fiimamarca  so  as  to  join 
Fries  and  von  Ilofsten  in  Moreno,  while  von  Kosen  and  the  author  of 
these  lines  travelled  through  Quebrada  de  Humahuaca.  At  an  Indian 
lint  we  tried  to  induce  an  old  woman  to  sell  uh  a  "piedra  del  raye,"  or 
thiinderstone.     It  surprised  me  that  the  Indians  of  the  Puna  did  not 

■  Tlie  allot  reached  by  vod  Bosan,  and  which  was  Ihon  deemed  the  liiglieit  peuk  of 
the  mooatAin,  lies  narth-weit  of  real  aumtnit,  where  the  mineiml  ie  (juarlzihi'  aandttonu. 
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regard  the  arrow-heads  as  snpernatural,  but  simply  ooiuridered  them  u 
derived  from  the  ancients,  their  forefathers.  That  whioh  the  Indians 
oall  thunderstone  consists  of  pieces  of  red  hematite.  They  are  met  with 
in  the  old  dwelling-places,  and  the  belief  in  their  having  come  with 
thnnder  is  prevalent  among  all  the  Indian  tribes  in  these  parts,  as  alio 
among  the  Creoles.  Probably  this  idea  has  originated  from  meteor 
stones  having  been  observed  to  fall  at  one  time  or  other,  and  therefore  it 
has  been  supposed  that  all  stones  with  the  habitus  of  meteor  stones  have 
a  similar  origin.  The  old  woman  refused  to  sell  her  thanderstone, 
declaring  that  she  pulverized  it  and  used  it  as  a  remedy  for  rhenmatiBm. 

At  Gangrejillos,  near  the  Bolivian  frontier,  we  all  met  and  started 
for  Bolivia,  arriving  on  January  8,  1902,  at  Tarija,  camping  in  the 
vicinity  of  the  town.  The  valley  of  Tarija,  famous  for  its  fossils  of 
pleistocene  mammals,  is  about  6200  feet  above  sea-level,  the  snrromid- 
ing  mountains  being  some  10,000  to  13,000  feet  in  height.  The  trees  are 
mostly  mimosas,  though,  in  damper  places,  other  kinds  of  trees  oocnr, 
cacti  being  very  numerous. 

As  previously  stated,  Tarija  is  famous  for  its  fossil  Tn^«niff^l« 
Weddel  was  the  first  to  make  collections,  when,  in  the  oapaoity  of 
botanist,  he  visited  this  valley  in  1875.  He  obtained  a  vast  number  of 
fossils,  and,  after  unheard-of  difficulties,  succeeded  in  transporting  them 
to  Paris,  where  they  now  are,  having  been  duly  classified  and  described 
by  Gervais.  An  essential  part  of  the  material  whioh  formed  the  basis 
of  Barmeister's  palaeontological  works  was  also  derived  from  this 
region. 

The  soil  of  the  Tarija  valley  consists  of  fine  dust,  with  belts  of  sand 
and  gravel.     Water  has  intersected  the  valley  in  all  directions,  forming 
the  most  fantastic  landscape,  with  rifts  and  labyrinths.     In  the  npper 
strata  of  the  soil,  the  water  has  in  many  places  brought  fossils  to  light 
Our  work  here  was  crowned  with  success,  as  we  obtained  i^lri^llB  and 
skeletons    of    various    forms,    especially    of    Mastodon    andium    JEquui 
curvidenSf  and  of  some  giant  edentates — Megatherium  amertcanum,  Mylodon 
robu8tu8^  Lestodon  armatus,  Qlyptodon  clavipes^  and  Scelidotherium  eapellimi. 
Good  material  for  studies  on  the  individual  and  sex  variation  of  the 
Mastodon  andium  was  obtained,  as  also  of  Equus  curoidens.     These  forms 
are  especially  interesting,  since  they  emigrated  to  South  America  at  a 
rather  late  period,  and  it  is  possible  to  follow  a  parallel  in  development 
and  obtain  material  for  comparison  with  contemporary  or   almost  con- 
temporaneous forms  in  North  America  and  Europe.    Besides  the  fossils 
already  mentioned,  we  came  across  parts  of  the  skeletons  of  JBTtjiptdtiiii 
principale,  Eutatus  sp.,  Dasypus  sp.,  Auclicnia  sp.,  Macrauchenia  paictffonica, 
Machaerodus  nseogeuSy  etc. 

In  Tarija  man  has  evidently  not  been  contemporaneous  with  the 
mastodon  and  other  gigantic  animals.  When  factors  of  species  and 
bones  of  fossil  mammals  arc  met  with  together  in   these   regions,  a 
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secondary  admixture  ia  always  traceable.  Thi§  is  what  has  occiirr^d  in 
the  grottoes  of  Ultima  Esperanza  in  Patagonia,  but,  curiouBly  enough, 
those  that  examined  this  grotto  after  my  investigations  have  failed  to 
comprehend  this  fact.  During  the  time  of  the  lacas,  a  very  high  degree 
of  ouitnre  obtained  at  this  plaoe.  A'on  Iloaen  succeeded  in  maicing  very 
good  finds  at  the  dwelling- places,  more  esjiecially  of  arrow-points 
of  chaloedon  and  obsidian,  as  also  of  spindle  discs  and  animal  figures  cut 
in  potstone.     Ohjects  of  copper  or   copper    admixtures    were  common. 


having  probably  a  purely  Incan  origin.  Ornaments,  amulets,  beade,  etc.. 
were  of  atone,  whereas  at  Quinta  they  were  of  shell,  as  now  used  by  the 
Chaco  tribes. 

On  February  24, 1902,  we  left  Tarija  for  the  Bolivian  Chaco,  the  route 
lying  across  the  fells;  vegetation  was  very  varied,  the  most  gloiious 
primeval  forests  and  sombre  highland  fella  being  traversed.  In  these 
monotain  valleys  we  learnt  to  know  the  (.'hiriguan  Indians.  As  is 
well  known,  they  speak  Guarani,  and  come  originally  from  the. east. 


m       TEATELS  <»  THE  BOinn>AlI£S  OT  BOUTU  AXD 


Hm  Pum  IsdiaoM  b^Te  fbrawrl  j  spokoi  Qndivi.  T^tmt  Chmfnm 
Kv  im  ttiee  little  lmt>,  which  th^  keep  tomtilklly  elf  ■  and  tidy,  Thflf 
faeihe  end  wash  constentl j ;  eowing  a  little  maiie,  which  fosms  their 
duef  food,  and  diinkiiig  inordiiiatel  j  of  chidia,  en  intoxicftBt  prepeied 
m  e  d]0g«eti]ig  wej  from  meizcL  The  Chirignen  hoses  his  nether  hp, 
wwuring  between  it  and  hie  chin  a  bntton  ^'  tembeta*'*  aet  with  smell 
beads  cot  ont  of  stone.  Bojs  begin  wearing  these  when  aiiiied  at  the 
age  cf  pnbeity  ;  at  first  thej  have  onl j  a  small  ping  of  wood,  whidi 
most  of  them  afterwards  exchange  for  a  metal  bntton.  Their  sole  inde- 
pendent art  is  limited  to  pottery.  The  pots  are  adorned  with  rather 
pretty  ornaments  of  enrred  lines,  which,  howerer,  do  not  offer  mndi 
▼ariation.  They  bnrr  their  dead  in  giant  pots,  ss  is  nsoal  with  the 
Gnarani  people.  Tbeee  pots  they  bnry  in  a  comer  of  the  ranoho,  whiidi^ 
at  any  rate,  on  the  death  of  the  master  of  the  honse — is  set  on  fire.  Thi« 
manner  of  bnrial  will,  of  cDnrse,  soon  disappear.  I  hare  myself  dog  up 
a  doable  pot  containing  a  skeleton,  which  it  was  stated  had  been  buried 
in  1899.  It  cannot  have  been  mnch  longer  ago,  since  in  the  spring  of 
1902  there  was  a  perceptible  smelL  These  Indians  generally  live  as 
monogamists,  though  the  chiefs,  at  any  rate,  take  a  new  wife  inrhen  the 
first  loses  the  charms  of  youth.  They  are  said  to  belieTS  in  a  life  here- 
after— in  fact,  a  very  jolly  life,  with  plenty  of  drink  and  women  galore 

On  March  13  we  arrived  at  the  Aguayrenda  mission  station,  and  on  the 
1 5th  instant  set  up  our  camp  at  Tatarenda.  This  place  is  within  a  woody 
region  forming  a  transition  from  the  damp  highland  forest  and  the  dry 
wood  of  the  Chaco.  The  rainy  season  was  now  almost  at  an  end,  both 
animal  and  vegetable  life  being  most  abandaDt.  At  Tatarenda  I  made 
several  experiments  with  luminous  insects.  They  are  very  numerous 
hereabouts,  and  show  great  divergence  in  luminosity.  For  instance, 
there  was  an  elateride  caterpillar  (previously  observed  by  Holmberg  in 
north-eastern  Argentina),  the  head  emitting  a  red  light,  while  each 
Hegment  was  provided  with  two  spots  which,  like  the  final  segment, 
emitted  a  green  light.  The  red  glow  was  constant,  the  green  interrupted 
at  intervals.  What  possible  advantage  could  be  derived  by  the  cater- 
pillars from  this  light?  They  have  no  gain  in  enticing  other  indi- 
viduals to  their  side  ;  nor  can  the  purpose  be  that  of  frightening  their 
enemies,  as  the  light  would  not  then  be  extinguished  so  soon  as  the 
caterpillar  is  disturbed. 

Not  far  from  our  camp,  a  tribe  of  itinerant  Ghorote  Indians  had 
encamped  on  the  borders  of  a  palm  wood.  AVe,  and  more  especially  von 
iCosen,  soon  became  good  friends.  They  came  to  our  camp,  brought  all 
Morts  of  animals  for  our  collections,  offered  us  their  ornaments,  eta  It 
is  wonderful  how  well  these  Indians  are  acquainted  with  their  primeval 
forest,  with  its  innumerable  insects.  I  wished  to  get  seversd  specimens 
of  a  luminous  elateride  caterpillar  whose  manner  of  glowing  was  inte- 
resting, evening  after  evening  searching  for  it,  but  in  vain.     Finally,  I 
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«howed  a  oonple  of  Indians  the  larvad,  and  after  a  short  time  they  oame 
back  with  many  specimens.  I  did  exactly  the  same  at  Qainta,  so  as  to 
obtain  a  fly-caterpillar,  some  Mataco  Indians  being  my  helpers  there. 

The  Ghorotes  are  a  very  primitive  race  living  on  the  south  side  of 
Rio  Pilcomayo,  like  other  itinerant  Indians  of  the  Chaco,  subsisting  on 
fish  and  wild  fruit.  Their  hnts  are  small,  round,  and  thatched  with 
palm  leaves,  the  domestic  utensils  consisting  of  a  few  coarse  earthen- 
ware pots  and  mussel-shells.  They  weave  cloth  of  the  bast  of  a  bromelia, 
the  so-called  Ghaguar  {Bromelia  aerra);  adorn  themselves  with  conch 
shells,  beads,  and  feathers,  and  wear  large  pieces  of  wood  set  in  their 
ears.  They  obtain  fire  with  wooden  sticks.  Their  weapons  are 
bows  and  arrows.  The  arrow-heads  are  of  hard  wood,  being  frequently 
barbed.  Though  the  Ghirignans  in  the  mountcun  valleys  have  access 
to  stone,  which  is  not  the  case  with  these  Indians  of  Gbaco,  their  arrow- 
heads are  of  wood.  In  the  pre-Golumbian  dwelling-places  at  Qainta,  on 
the  borders  of  the  Argentine  Gbaco,  you  never  find  an  arrow-head  or 
even  a  stone  which  seems  to  have  been  used  as  such,  whereas  in  the 
Puna  and  in  Tarija,  von  Rosen  collected  several  thousand  stone  arrow- 
heads and,  at  the  dwelliog-placc'',  the  ground  was  strewn  with  chips, 
which  were  evidently  caused  by  their  manufacture.  Probably  the  pre- 
historic Indians  at  Quinta  had  arrow-heads  of  wood. 

At  Tatarenda  I  made  various  experiments  with  a  myriapod  develop- 
ing cyanogen.  These  insects  are  already  known  to  entomologists.  The 
gas  produced  by  a  few  specimens  of  this  myriapod  killed  a  frog  in  little 
more  than  ten  minutes,  insects  dying  in  far  less  time. 

From  Tatarenda  we  rode  on  to  Grevaux,  on  the  Rio  Piloomayo.  The 
Bolivian  Government  placed  an  officer  and  eight  men  at  our  disposal  for 
this  excursion,  of  which  force,  however,  we  only  partly  availed  ourselves. 
The  road  from  Tatarenda  to  Grevaux  takes  two  days  and  a  half,  and 
runs  through  thickets.  The  Bolivian  Oovernment  has  built  a  small 
fort  at  Grevaux,  and  stationed  a  slight  force  there  as  protection  to  the 
settlers  against  the  Indians.  The  vegetation  around  Grevaux  consists 
of  a  dry  thicket  without  any  other  vegetation  beneath  it,  a  wood  in 
which  it  is  fatal  to  lose  one's  way,  since  it  is  very  difficult  to  penetrate, 
and  there  is  no  water,  even  a  few  days  after  a  rainfall.  The  ground 
•consists  of  fine  dust,  and  at  Crevaux  there  is  not  a  stone  or  a  grain  of 
eand. 

The  most  important  rivers  flowing  into  the  Ghacoare  the  Piloomayo 
and  the  Bermejo,  which,  though  greatly  reduced  in  size,  reach  the  Rio 
Paraguay.  Other  streams  and  rivers  lose  themselves  in  the  Ghaco. 
Close  to  the  mountains,  they  deposit  stones  and  gravel,  and  simply 
carry  fine  silt  out  into  the  Chaco.  A  river  like  the  Piloomayo  has  no 
determined  course,  but  in  the  Ghaco  divides  and  distributeR  itself  in 
swamps  at  random.  Daring  the  rainy  period  these  rivers,  having  an 
a])undance  of  water,  deposit  vast  masses  of  sludge;   during  the  dry 
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season,  the  quantity  of  water  being  greatly  rednoed,  the  sludge 
deposited  by  the  river  turns  into  dust,  which,  blown  about  by  the  wind, 
is  spread  far  and  wide. 

The  loose  soil  of  the  Ghaoo  seems  to  me,  as  previously  stated,  to  be 
formed  of  sludge  deposited  by  the  rivers  and  afterwards  transported  by 
the  wind.  It  is  soaroely  probable  that  sediments  carried  through  the 
air  from  distant  parts  should  form  any  considerable  portion  of  these 
deposits.  Sections  made  through  the  earth  strata  of  the  Chaco  proTe  it 
to  be  loose,  characteristio,  unsifted,  porous  dust,  full  of  the  shells  of 
numerous  land-mollusos. 

In  order  to  comprehend  how  enormous  masses  of  sludge  can  be 
carried  along  by  the  rivers,  we  must  duly  consider  the  rainfall.  Where- 
as in  the  north  of  Europe  it  is  only  during  spring  that  the  streams 
transport  any  large  mass  of  solid  material,  the  rivers  of  South  America 
are  thick  with  sludge  duriog  the  entire  period  of  the  rainy  season. 
Storms  are  also  far  more  violent  in  these  regions  than  in  the  north  of 
Europe.  On  the  route  to  Quinta  from  Salts,  the  Kio  San  Francisoo  is 
crossed.  I  have  traversed  it  when  there  was  but  little  water;  this 
same  river,  however,  annually  claims  some  victim  among  those  who 
ford  it  at  flood-tide.  A  rider,  wishing  to  cross  the  river  after  rain, 
perished  in  the  attempt,  and  all  that  was  ever  found  of  horse,  rider,  or 
saddle  was  a  saddle-bag,  everything  else  had  completely  vanished. 
The  great  difference  in  elevation  also  favours  this  accumulation  of  silt 
in  the  Chaco.  The  rivers  come  from  a  height  of  several  thousand,  feet, 
with  an  exceedingly  abrupt  fall  into  the  Chaco,  where  the  further  flow 
has  a  very  slight  descent. 

At  Crevaux  we  had  some  contact  with  the  Tobas  and  Mataoos 
{Noienes) — tribes  whose  manner  of  life  and  belongings  resemble  those 
of  the  Chorotes,  who  are,  however,  more  given  to  gaudy  trinkets  than 
the  Matacos,  though  far  more  cleanly  and  of  brighter  disposition. 

With  our  excursion  to  Crevaux  the  programme  laid  down  for  the 
expedition  was  finally  accomplished.  From  Crevaux  we  wended  our 
way  back  to  Tatarenda,  and  followed  the  spur  of  the  Cordilleras  as  far 
as  Bermejo.  On  approaching  the  sierra  the  route  lies  through  high- 
stemmed  primeval  forests;  farther  on  the  low  thickset  dry  wood  appears 
that  is  typical  of  the  Chaco.  During  our  march  we  obtained  some 
Indian  skeletons.  On  May  13  we  reached  the  Esperanza  sugar  mills,, 
arriving  at  Salta  on  May  17,  whence  we  returned  via  Buenos  Ayres  to 
Sweden,  where  we  landed  on  June  27,  1902. 

Briefly  stated,  the  chief  results  of  the  expedition  were  as  follows : — 

Collections  of  fossil  mammals  from  Tarija. 

Botanical,  as  also  zoological  c»tudies  and  collections  made  in  a  district 
of  very  varied  nature,  collections  which  we  trust  will  be  of  use,  not  only 
for  purely  systematic  studies,  but  also  those  in  phytogeography  and 
zoogeography. 
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Ethnographies  from  the  following  Indian  tribes  :  Omaguacas,  Ghiri- 
gnanos,  Matacos,  Ghorotes,  and  Tobas. 

The  discovery  on  the  borders  of  the  Ghaco  of  dwellings  and  burial- 
plaoes  belonging  to  a  pre-Golnmbian  culture,  which,  even  if  not  of  very 
great  importance,  is  of  interest,  since  it  appears  distinct  from  any 
previously  known  from  these  regions;  showing,  moreover,  many 
individual  peculiarities,  evidently  derived  from  inhabitants  of  the 
plains. 

Excavations  of  ancient  dwelling-places  at  Puna  de  Jujuy  and  the 
Tarija  valley,  and  studies  connected  therewith  as  regards  the  limits  of 
the  power  of  the  Incas  towards  the  south-east. 

A  collection  of  skulls  and  skeletons  both  from  a  period  of  culture 
long  since  past,  as  also  from  living  Indian  tribes.  This  should  provide 
material  for  comparative  studies  of  scientific  interest. 

Furthermore,  let  me  mention  the  indigitation  of  pre-Columbian  salt- 
mining  in  Salina  grande  in  Puna  de  Jujuy,  an  industry  which  has 
probably  been  an  important  factor  in  the  trading  between  the  various 
peoples. 

Finally,  as  a  curiosity,  there  is  the  pre-Golumbian  place  of  sacrifice, 
or  signalling  station,  on  the  summit  of  Nevado  de  Ghaiii,  20,000  feet 
above  sea-level. 
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By  HUan  ROBERT  MILL,  D.Sc,  LL.D. 

Antarctica  is  the  hypothetical  Antarctic  continent,  and  Mr.  Balch  seems 
to  have  set  out  in  his  task  of  discovering  its  discoverer  with  the  determi- 
nation that  this  discoverer  must  be  an  American.  The  motive  is  patriotic 
rather  than  scientific,  and  the  work  altogether  savours  of  special 
pleading,  in  the  course  of  which  the  evidence  is  not  always  quite 
fairly  interpreted,  and  is  sometimes  not  clearly  understood.  Apart 
altogether  from  motive  and  interpretation,  the  work  which  has  gone  to 
the  making  of  this  book  has  distinct  value  as  a  piece  of  bibliographical 
research,  and  the  book  reflects  the  ^greatest  credit  on  the  enthusiasm  and 
perseverance  of  the  author.  In  noticing  his  arguments,  we  wish  at  the 
outset  to  make  it  clear  that  we  cannot  allow  the  first  premise,  viz,  that 
the  existence  of  the  Antarctic  continent  as  a  geographical  unit  has  been 
demonstrated,  and  therefore  we  think  that  the  claims  of  people  of  any 
nationality  are  at  present  of  minor  importance. 
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We  do  not  consider  that  the  magnificent  demonstration  afforded 
by  Cook  and  Bellingshansen  that  the  fabled  Antarctic  continent  was 
a  myth  was  less  brilliant  as  a  geographical  achieve  men  t  than  if 
one  or  other  of  them  had  proved  that  continental  land  lay  within  the 
Antarctic  circle.  Since  Bellingshansen  was  nnqnestionably  the  first 
navigator  to  discover  land  in  the  Antarctic  regions,  strictly  so  called, 
the  credit  of  the  first  discovery  rests  with  Bassia,  for  the  same  reason 
that  the  credit  of  the  discovery  of  America  rests  with  Spain.  .If  an 
American  could  be  shown  to  have  seen  Antarctic  land  before  Bellings- 
hansen,  we  should  welcome  the  fact  and  praise  the  feat  quite  as 
warmly  as  if  the  hero  were  a  British  subject.  Mr.  Baloh  surely  does 
not  need  to  be  assured  that  no  British  geographer  would  dream  of  with- 
holding credit  from  any  explorer  on  the  ground  of  his  nationality, 
least  of  all  if  that  nationality  were  American. 

As  regards  nomenclature,  Mr.  Balch  uses  the  word  ''  Antarctica  *'  to 
express  the  mass  or  masses  of  land  in  the  neighbourhood  of  the  south 
pole,  as  first  employed  by  Mr.  J.  G.  Bartholomew.  He  uses  the  expres- 
sion **  the  Antarctic  "  to  include,  in  addition,  the  sub-antarctic  islands, 
even  going  as  far  north  as  Bouvet  island  and  Eerguelen.  He  criticizes 
the  subdivision  of  the  Antarctic  area  into  quadrants  by  Sir  Clements 
Markham,  but  does  not  show  any  reason  for  supposing  that  the  use  and 
nomenclature  of  these  quadrants  was  more  than  a  temporary  expedient 
to  assist  contemporary  exploration,  so  that  this  point  need  not  be 
entered  into. 

Mr.  Balch  goes  very  fully  into  the  beginnings  of  speculation  and 
exploration  as  to  the  Antarctic  regions,  citing  bis  authorities  with 
much  care.  On  the  vexed  question  of  the  land  found  by  '\'espuoci, 
supposed  to  be  in  52^  S.,  he  considers  that  this  land  was  South 
Georgia.  A  vast  amount  of  lalx^ur  is  given  to  a  discussion  of  the  chart- 
ing of  the  southern  extremity  of  South  America  from  Ruyscb  onward ; 
but  the  real  interest  of  the  book  begins  with  the  advent  of  Dirk  GerritB. 
Following  Ruge  and  Wichmann,  it  is,  of  course,  impossible  to  support 
the  claim  of  this  Dutch  sailor  to  have  discovered  the  South  Shetlands,  or 
to  justify  the  use  of  his  name  to  designate  that  region.  But  Mr.  Balch 
has  seen  in  the  Koyal  Archives  at  the  Hague  the  manuscript  of  in- 
structions for  the  voyage  of  the  Nassau  fleet  in  1623-26,  containing 
depositions  of  two  members  of  the  ill-fated  expedition  of  the  **  five  ships,** 
both  of  whom  were  shipmates  with  Dirk  Gerritz  on  the  Blijde  SooUchap. 
These  are  cited  in  Dutch  and  English.  Jacob  Dircxz  states  definitely 
that  that  unhappy  vessel  was  driven  south  only  to  56**  S.  Laurens 
Olaess,  after  the  loss  of  his  ship,  served  with  the  Spanish  admiral  Don 
Gabriel  de  Castiglio  on  the  coast  of  Chile,  and  declares  that  in  1603  he 
went  to  6 4*^  S.,  *'  where  they  had  much  snow,"  but  made  no  mention  of 
land.  As  Wichmann  pointed  out  when  he  discovered  the  document, 
this  is  doubtless  the  origin  of  the  vague  story  which   attached  itself 


*  AilTARCnCA.'  527 

to  the  name  of  Dirk  Gerritz;  but  Mr.  Balch  keeps  to  the  opinion 
that  some  one  had  seen  mountainous  land  in  60°  S.  at  the  beginning  of 
the  seventeenth  century. 

On  page  72,  after  a  brief  sketch  of  Cook's  epoch-making  second 
voyage,  our  author  states,  "...  Antarctica  was  not  discovered,  a  fact 
which  would  seem  to  rank  the  voyage  of  Cook  as  of  much  less  importance 
than  the  voyage  of  Wilkes."  If  such  extraordinary  reasoning  were  to  be 
allowed,  one  might  say  far  more  justly  of  the  first  transatlantic  voyage, 
'* .  .  .  North  America  was  not  discovered,  a  fact  which  would  seem  to 
rank  the  voyage  of  Col  ambus  as  of  much  less  importance  than  the  voyage 
of  Cabot." 

In  dealing  with  events  subsequent  to  the  voyage  of  Cook,  Mr.  Balch 
does  not  refer  to  the  very  extensive  sealing  trade  which  attracted  a 
great  number  of  British  sealers  to  South  Georgia  before  American  com- 
petition began ;  but  he  quite  rightly  devotes  a  considerable  amount  of 
space  to  the  doings  of  the  American  sealers  from  1800  onwards,  because, 
although  their  British  competitors  were  probably  always  the  more 
numerous,  the  Americans  were  the  more  communicative,  and  possibly 
the  more  prosperous. 

Captain  Fanning's  story  of  the  meeting  of  his  companion  Captain 
Nathaniel  B.  Palmer  with  Bellingshausen  is  one  of  the  most  picturesque 
pieces  of  that  fine  old  sailor*s  remarkably  picturesque  book.  Mr.  Balch 
points  out  quite  coixeotly  that  M.  Ar^towski  states  that  the  meeting  is 
also  referred  to  by  Bellingshausen.  So  it  is,  but  Fanning's  details  are 
not  confirmed.  Bellingshausen  only  refers  to  the  statistics  of  sealing 
given  to  him  by  Palmer.  He  could  not  have  accepted  Palmer's  offer 
to  pilot  him  into  Yankee  harbour  in  Deception  island,  for  his  chart  of 
the  South  Shetlands  shows  that  island  without  any  internal  harbour ; 
that  he  had  seen  it  from  some  distance  is,  however,  made  clear  by 
the  fact  that  a  part  of  the  coast  is  dotted  in — no  doubt  the  break  in 
the  crater- wall  which'  forms  the  entrance  to  Yankee  harbour.  Bellings- 
hausen called  Deception  island  Tiele  island,  as  a  compliment  to  the 
Eussian  consul-general  at  Sydney,  who  had  told  him  of  the  discover}* 
of  the  South  Shetlands.  Mr.  Balch  accepts  Fanning's  statement 
that  Bellingshausen  named  the  land  reported  by  Palmer  south  of  the 
iSouth  Shetlands  Palmer  Land  on  the  spot,  and  ''by  this  name  it  is 
recorded  on  the  recent  Eussian  and  English  charts  and  maps  which  have 
been  published  since  the  return  of  these  ships."  Faiining's  book  was 
published  in  1833,  only  two  years  after  the  appearance  of  Bellings- 
hausen's book  and  atlas,  in  neither  of  which  is  Palmer's  name  given  to 
any  land,  nor  is  the  existence  of  any  land  between  the  South  Shetlands 
and  Alexander  Land  referred  to  in  any  way.  It  is  obvious  that  either 
Bellingshausen  suppressed  most  important  facts,  or  that  Fanning  gave 
an  exaggerated  report  of  the  interview  with  Palmer.  In  any  case, 
Bellingshausen  can  hardly  be  cited  in  corroboration  of  Fanning's  story 


528  •  ANTARCTICA.' 

Fanning's  services  to  Antarctio  exploration  were  none  the  less  of  great 
importance,  and  Mr.  Balch  rightly  claims  for  bim  and  Powell  tbe 
credit  which  is  their  due.  Powell's  chart  of  the  South  Shetlands,  pub- 
lished in  London  in  1822,  and  reproduced  in  the  book,  is  probably  the 
first  on  which  the  name  of  Palmer  Land  appears,  and  the  name  was 
apparently  given  by  Powell,  not  by  Bellingshausen. 

Morrell's  book  of  travels  is,  we  doubt,  taken  too  serioualy  by  Mr. 
Balch.  We  know  no  romance  of  the  sea  that  is  more  amusing  reading 
on  account  of  the  highly  imaginative  atmosphere  in  which  the  boastfol 
mariner  lived  and  moved.  Probably  enough  he  did  make  a  voyage  in 
high  latitudes;  if  he  sailed  westward  from  south  of  Eerguelen,  he  might 
conceivably  have  followed  the  particular  track  with  which  his  name  is 
associated,  but  as  evidence  in  any  question  of  priority  of  discovery  we 
consider  Morrell's  book  to  be  absolutely  worthless.  Beynold's  statement 
as  to  the  high  latitudes  made  by  American  sealers  on  the  coast  of 
Oraham  Land  before  1828  is  more  satisfactory,  but  there  are  no  particulars 
to  give  it  the  status  of  positive  evidence. 

Mr.  Balch  allows  that  '*  there  appears  to  be  no  doubt  that  Balleny 
had  a  glimpse  of  the  mainland  of  East  Antarctica/'  yet  he  claims  for 
Wilkes  the  credit  of  first  discovery.  The  matter  is  unimportant,  as 
Wilkes  knew  nothing  of  Balleny,  and  had  written  orders  from  home  to 
explore  that  part  of  the  Antarctic  region  in  which  he  discovered  land  a 
day  or  so  before  it  was  also  discovered  in*  the  same  place  by  I^umont 
D'Urvillc.  It  may  be  that  Wilkes  has  not  always  received  due  credit  in 
this  country.  His  courage  in  conducting  a  dangerous  voyage  with  utterly 
inadequate  ships  and  equipment  deserves  high  praise.  Giving  Wilkes 
full  credit  for  sighting  points  of  land  behind  a  long  ice-barrier,  and 
allowing  that  he  called  that  land  the  Antarctic  continent,  we  cannot 
see  that  he  either  proved  that  continent  to  exist  or  was  the  discoverer 
of  it.  It  might  be  a  chain  of  islands  locked  up  by  ice,  and,  if  sighting 
points  of  that  chain  constitutes  discovery,  Bellingshausen  and  Balleny 
must  come  first.  Koss  proved  that  there  is  a  vast  extent  of  very  high 
land  south  of  the  Antarctic  circle,  but  the  evidence  that  it  is  in  the  geo- 
logical sense  '*  continental  **  was  first  furnished  by  Sir  John  Murray, 
oased  on  the  discussion  of  the  sediments  collected  by  the  Challenger j  and 
since  strengthened  by  the  rock  specimens  obtained  by  other  expeditions, 
in  the  geographical  sense  the  Antarctic  continent  has  not  yet  been  dis- 
eovered,  unless  indeed  the  Discovery  and  the  Gauss  have  done  so  in  the 
present  century. 

Mr.  Balch^  we  fear,  overestimates  the  importance  of  a  traveller's 
assertions  or  beliefs,  and  underestimates  the  amount  of  proof  required  to 
substantiate  them.  When  he  says  that**Bouvet  and  Eerguelen  were 
disbelieved  in  and  sneered  at,  nevertheless  their  discoveries  have  stood 
he  test  of  subsequent  exploration,"  he  is  only  half  right.  Subsequent 
exploration  showed  merely  that  they  had  seen  land ;   their  own  •*  dis- 
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oovery "  in  each  case  was  the  Antarotio  oontinent,  and  poor  Eergnelen 
was  himself  the  unhappy  disooverer  of  his  own  mistake. 

Mr.  Balch  is  unjust  to  the  memory  of  Sir  James  Clark  Boss,  though 
the  latter  may  have  been  unduly  hard  on  Wilkes  in  discrediting  his 
discoveries.  We  feel  sure  that  Bobs  was  not  aware  of  Wilkes's  orders 
dated  1838  at  the  time  he  wrote  of  the  American  and  French  expedi- 
tions, '*  that  the  commanders  of  each  of  these  great  national  undertakings 
should  have  selected  the  very  place  for  penetrating  to  the  southward, 
for  the  exploration  of  which  they  were  well  aware,  at  the  time, 
that  the  expedition  under  my  command  was  expressly  preparing, 
and  thereby  forestalling  our  purposes,  did  certainly  greatly  surprise 
me."  But  Mr.  Balch  is  not  aware  that  D*IJrville  had  no  orders  for  his 
second  Antarctic  voyages,  but  set  out  avowedly  with  the  object  of  fore- 
stalling Boss  and  securing  the  honour  for  France.  He  had  a  perfect 
right  to  do  so ;  but  the  knowledge  of  the  fact  that  he  had  acted  in  this 
way  is  sufficient  foundation  for  an  expression  of  irritation.  The  judgment 
quoted  by  Mr.  Balch  as  passed  on  Boss  by  Dr.  J.  W.  Gregory,  "  But 
Boss's  range  of  interest  was  narrow ;  he  did  not  land  on  the  mainland 
he  discovered,  and  would  not  let  his  doctor,  McCormick, ..."  also  rests, 
we  believe,  on  imperfect  information.  Boss's  interests  were  perhaps  too 
wide,  for  he  was  an  enthusiastic  natural  history  collector  as  well  as  an 
accomplished  magnetician  and  an  able  commander.  It  was  his  duty  to 
think  first  of  the  safety  of  his  ships,  and  the  incident  as  to  forbidding 
the  landing  of  Dr.  MoCormick  assumes  a  different  complexion  when  it 
is  known  that  by  the  rules  of  the  service  one  medical  officer  must  always 
be  on  board  a  man-of-war,  and  that  on  the  occasion  when  Dr.  McCormick 
begged  in  vain  to  be  allowed  to  land  (as  stated  in  his  own  book,  vol.  i. 
p.  162),  it  was  Dr.  Hooker's  turn  to  go  ashore.  Science  lost  nothing  on 
that  occasion  by  Boss's  refusal  to  alter  the  equitable  arrangement  for 
the  doctors  to  land  alternately. 

Mr.  Balch  has  done  a  patriotic  service,  and  also  a  service  to  science, 
in  setting  out  the  real  achievements  of  Charles  Wilkes,  and  he  has 
succeeded  in  bringing  together  a  large  number  of  references  to  Antarctic 
literature,  some  of  which  did  not  appear  in  the  hastily  compiled  biblio- 
graphy of  the  *  Antarctic  3Ianual.'  He  has  also  corrected  an  error  in 
that  bibliography,  due,  by  the  way,  to  a  transcript  without  verification 
from  an  American  journal,  and  for  this  we  are  grateful. 


THE  LAKES  OF  THE  BALKAN  PENINSULA." 

By  Dr.  ZARL  PEUCKER,  Vienna. 
Is  the  atlas  of  tbe  lakes  of  tlie  Balkan  paniosuU,  just  published.  Prof.  Cvijiu  has  filled 
a  dutioct  gap  in  our  knowledge  of  the  lakes  of  Europe.    The  atlas  forms  the  Ctne- 
graphic  BeclioD  of  his  great  lake  ttudieB,  of  nhich  the  literary  pan  will  appor  in 
the  course  of  this  year.     Some  of  the  main  results  of  bia  rBBearches  into  tbo  forms 
of  lake-basiDB  and  their  origin  have  already  been  communicated   to   the  Journal. 
and  provisional  hathymetrical  mapa  have  been  published  of  the  three  largest  of 
tbe  ten  actual  lakes  mapped  in  tbe  atlas  (the  other  lake-hasina  repreeeoted   are 
marshes).     The  atlas  contains  tbe  final   maps,  on  the  scales  of  1  :  100.000  tai 
1 ;  75,000,  with  full  detail  and  diatioclive  colouring.     Following  the  ex&oiple  cf 
the  atloMB  of  tbe  Auetrinn  lakes  and  the  maps  of  the  Eoglish  lakos  wfaicb  ban- 
appeared  in  the  Journal,  both  the  lakes  and  tbe  country  surrounding  them  are 
contoured  and  coloured  in  appropriate  tint;.    The  map  characteristics  also  dlacIoM 
an  abundance  of  new  facts.     Places  covered  with  reeds,  steep  rock  slopes,  and 
more  particularly  tbe  lemaics  of  ancient  shore-lines,  are  clearly  indicated.      A 
special  map,  worked  out  in  admirable  detail,  shows  the  neogene  extensioa  of  the 
lakes  of  the  peninsula.    The  present  lakes  arc  clearly  relics  of  the  large  and  deep 
lakes  of  the  beginning  of  the  Tertiary  period,  surviving  from  tbe  general  drying  up 
of  the  region.     Only  the  Obrid  and  Scutari  lakes,  aa  laid  down  from  the  escellecit 
surveys  of  the  Austrian  officers,  chow  the  original  forms  in  tbeir  present  outlinr. 
The  detailed  new  surveys  of  the  Servian  savant  have  revealed  important  soil 
hitherto  unknown  features  in  tbe  western  and  south-eastern  parts  of  Lake  Preipi^ 
the  form  of  the  Kastoria  lake,  and  of  the  two  lakes  of  tbe  Chalcidtce  peDinsula, 
and  the  position  and  form  of  thi;  island  of  Scutari,  have  Iwen  considerably  niodiRed, 
The  soundings,  given  below  In  Table  B,  although  not  as  numerous  as  those  taken 
in  the  lakes  of  Central  and  Western  Europe,  are  quite  sufficient  to  indicate  ftUly  the 
relief  of  the  bssios  ;  the  network  of  soundiu^H  is  open  nbere  the  bottom  ia  unifem), 
and  close  where  it  is  irregular.     Only  by  this  method  was  it  possible  to  Gad  the 
deep  holes  in  the  hei  of  the  Sculari  lake  already  mentioned,  or  a  sub-lacuatrins 
river-bed  in  the  Obrid  bke.     In  places  tbe  lake-bed  is  represented  by  isobaths  10 
metres  apart;  in  others  the  vertical  inlervals  are  5  metres  and  3  metres;  and  in 
shallow  lakes,  or  in  regions  of  complicated  form,  1  metre,  coloured  in  fuur  shades  of 
blue.     The  distribution  of  temperature  in  the  water  of  the  Ostrovo  lake  is  showo 
on  a  apecial  theet  by  means  of  curves.     The  "  limnometrio  values  "  for  the  differtnt 
lake?,  given  in  tbe  tables  appended,  are  brought  up  to  date  by  the  addition  of  scape 
republished  figures,  and  the  numbers  ate  here  converted  to  English  tneasurea.   Ttar 
last  two  sheets  of  tbe  atlas  give  a  special  graphic  representation  of  the  numerical 
values,  worked  out  by  the  writer  of  this  article,  in  which  the  relations  of  form  anil 
size  of  the  lake  surfaces  and  basins  are  clearly  depicted. 

Jn  the  tables  tlie  lakes  are  arranged  in  order  of  size,  begbning  with  tbe 
smallest,  tbe  Yannina  lake  in  Epirus,  with  an  area  of  18'8  pquare  kilometwe,  or 
T'3  square  miles,  and  endicg  with  the  Scutari  lake,  with  356  square  kilooietrM,  or 
137  6  square  miles— a  range  equivalent  to  the  distance  from  Loch  Ranooch  in 
Scotland,  or  the  Walcbensee  in  the  Bavarian  Alps,  to  Lou^h  Neagh  in  Ireland, 
or  tbe  Lake  ef  Oarda  in  the  Italian  Alps.  The  Yacnina  lake  is  tbe  snialleM  of 
the  ten,  but  the  Kastoria  lake  is  the  shortest.    The  Sculari  lake  is  b(,th  the  largetl 

*  'Atlat  der  Been  von  Makedooien,  Altaetbien  und  Epirut.'  Ton  Jovan  Cvijier 
rrof.  a.d.  Kgl.  Univerail&l  in  Belgrad.    Ten  sheets  in  iMjitloliu.     Belgrad, 
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RDd  loDgest;  the  secoDd  in  size,  Lake  Prespa^baa  the  greatest  mean  breadth.  The 
tabular  values  for  length  and  breadth  fumlBh  a  new  definition  of  the  **  length  "  of  a 
lake ;  it  appears  for  the  first  time  as  the  shortest  line  measured  along  the  water 
surface  between  the  two  most  distant  points  of  the  shore.  This  line  admits  of  pre- 
cise construction,  and  has  a  distinct  significance  in  relation  to  commercial  geography 
as  the  shortest  line  of  communication  between  there  two  points.  In  lakes  having 
a  curved  outline — valley  lakes,  etc. — the  "length**  is  a  broken  line,  compound 
from  tangents  on  the  curves  of  the  shore ;  otherwise  it  is  a  straight  line  identical 
with  the  "air  line.**  The  limnometric  sheets  of  the  atlas  also  furnish  a  new  and 
precise  idea  for  the  determination  of  "articulation**  {Gl%edening\  a  conception 
which  has  been  the  subject  of  endless  discussion  in  GFerman  geographical  literature 
since  Karl  Kitter.  According  to  this  the  Dojran  lake,  east  of  the  Yardar  valley, 
is  the  least  articulated  ;  it  has  only  five  inlets,  forming  together  about  4  per  cent, 
of  the  total  area.  The  Beshik  lake  is  the  most  highly  articulated ;  its  exploration, 
and  that  of  the  sister  lake,  Lake  Ajvasil,  has  been  very  fully  carried  out  by  Jan- 
kovic,  a  pupil  of  Prof.  Cvijic ;  we  find  that  its  seven  inlets  make  up  48  per  cent,  of 
the  total  area,  or  nearly  one  half.  On  the  other  hand,  the  Ohrid,  Ostrovo,  Prespa, 
and  Scutari  lakes  have  a  greater  number  of  articulated  member?,  but  the  total  area 
of  these  members  is  relatively  less ;  the  inlets  and  bays  in  the  Scutari  lake  include 
thirteen  of  the  first  order,  eleven  of  the  second,  and  nine  of  the  third,  but  together 
they  make  up  only  25  per  cent,  of  the  whole  area.  Its  thirty-four  islands,  which, 
as  in  all  these  lakes,  lie  close  to  the  shores,  make  up  only  0*4  per  cent,  of  the  area. 
The  bays  formed  by  submerged  river-valleys  in  the  north-west  and  north-east  of 
this  interesting  Montenegro-Albanian  lake  cut  ofif  large  peninsulas  from  the  sur- 
rounding land,  which  is  thus  also  highly  articulated  by  no  less  than  forty  penin- 
sulas of  the  three  first  orders,  compared  with  five  in  the  Dojran  lake.  Of  the 
five  larger  lakes  only  the  Beshik  and  Ohrid  have  no  islands,  and  of  the  five  smaller 
only  the  Tannina  and  Malo  lakes  have  any ;  in  contrast  to  the  Scutari  lake,  all  have 
only  one  or  two.  The  Prespa  lake  has  absolutely  the  largest,  the  Malo  lake  rela- 
tively the  largest,  island  area. 

The  soundings  taken  during  the  summer  months  of  the  years  1899  to  1901 
have  shown  that  the  Malo  lake  is  the  shallowest,  the  Obrid  lake  the  deepest; 
the  latter,  with  a  maximum  depth  of  938  feet,  is  actually  one  of  the  deepest  lakes 
in  Europe,  although  not  in  relation  to  its  size.  Its  volume  nearly  equals  that  of 
the  Lake  of  Constance,  more  than  seven  times  that  of  the  Prespa  lake,  which 
drains  into  it  subterraneously,  and  twenty-three  times  that  of  the  Scutari  lake. 
The  other  lakes,  with  the  exception  of  the  Ostrovo,  are  amongst  the  shallowest 
known.  The  Scutari  lake  is  not  more  than  20  to  26  feet  deep  in  the  centre,  and 
in  the  holes,  which  are  of  insignificant  area  compared  to  the  total,  the  depth 
only  attains  a  maximum  of  144  feet  ("  Oko  "  of  Radub).  The  shallowness  is  also 
apparent  from  the  slop^angles  of  the  bottom,  the  values  being  mostly  under  1^. 
The  Ostrovo  and  Ohrid  lakes  are,  on  the  whole,  not  so  level ;  the  mean  slope  of  the 
latter  is  the  same  as  of  the  Lake  of  Constance.  The  last  sheet  of  the  atlas  gives  a 
graphic  analysis  of  these  slopes,  from  which  one  can  form  an  opinion  as  to  the 
relations  between  surface  and  slope  at  various  depths.  Angles  and  surfiices  are 
strictly  comparable  in  "  hypsoclinographic  surfaces,**  which  is  not  the  case  with 
"  hypsoclinographic  curves  *'  like  those  published  for  the  lakes  of  Central  Europe. 

In  contrast  to  the  land  surface,  the  water  surface  of  lakes  gives  a  surface 
mathematically  parallel  to  the  form  of  the  ideal  spherical  earth.  This  spherical 
form  of  the  lake  surface  is  an  important  characteristic  of  tie  whole  type  of  geo- 
graphical form,  and  its  importance  becomes  apparent  even  in  lakes  of  medium  size. 
In  the  Ajvasil  lake,  7  miles  in  length,  the  margins  of  the  opposite  eastern  and 
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WMteni  chores  would  lie  hidden  from  one  another  were  it  Dot  for  well-knon 
optical  pheoomeD*:  a  wall  of  water  rises  8  feet  above  the  etraigbt  lioe  of  the  Ut- 
Tbis  ii  &Q  importuit  limnological  hct  in  the  discumion  of  optical  questions.  Il  a 
only  poseible  to  see  across  the  three  HmalleBt  of  the  lakes  dealt  with  bera  in  lil 
directions ;  in  the  three  largest  one  cannot  see  horn  shore  to  shore  id  the  brnsdM 
places.  On  the  Ohrid  the  wall  of  water  rises  10  feet,  on  the  Scutari  over  IT  (w.. 
OQ  the  Frespa  20  feet.  Longitudioally  the  height  ia  five  to  six  times  as  greit  -s 
these  lakes,  and  on  the  Scutari  lake  the  hught  ia  100  feet.  It  follows  that  ^' 
ahare  of  the  spherical  segment  in  the  total  volnme  of  water  iocreases  with  the  ^ 
of  the  lake;  the  height  of  the  arc  is  a  funotioo  of  its  area.  In  order  to  obliii 
trustworthy  values,  the  irregularly  bounded  spherical  segment  of  the  lake  sarfiiK 
must  bo  replaced  by  a  segment  of  equal  area  having  a  regular  boundary. 

The  relation  between  the  depth  and  area  of  a  lake  la  a  factor  whose  importanct 
must  not  be  underestiniated  in  the  dlscuasion  of  questions  relating  to  its  origiii. 
The  relation  of  the  volume  of  the  spherical  surface  segment  to  the  total  Tolumeoi 
the  basin  is  the  same  as  that  of  the  mean  height  of  that  segmoDt  to  the  mean 
depth.  The  former  corresponds  to  the  area,  as  has  been  seen ;  but  we  have  dow,  fjc 
the  first  time,  rational  values  for  this  important  relation  in  the  new  conceptioD  oi 
"  relative  depth,"  an  expression  analogous  to  the  "  relative  height  of  moantaint,* 
and  to  the  relation  between  moan  breadth  and  length  employed  by  British  limno 
logists,  and  there  called  "  relative  broaiith."  It  is  interesting  to  note  how,  in  the 
Scutari  lake,  the  segment  and  volume  uearly  coincide (1'06),  and  how  Lake  Prospa, 
which  ia  mostly  over  60  feet  deep,  is  relatively  shallower  than  moac  of  thoae  of  tin 
ten  lakes  which  are  absolutely  ahatlowest.  It  is  not  surprising  that  the  deep  Ohrid 
lake  has  a  relative  depth  of  over  43,  but  it  is  remarkable  that  this  value  is  mon 
than  double  those  for  the  larger  lakes  of  Constance  and  Geneva,  nearly  double  that 
for  the  Lake  of  Neuchatel,  and  considerably  greater  (211  :  43)  than  that  for  Uit 
flight !y  larger  Lake  of  Garda. 

The  last  diagram  in  Cvijic's  atlas  gives  an  instructive  picture  of  the  elevatios 
of  the  (en  lakeK,  and  of  the  general  form  of  their  basins.  If  one  regards  the  chieT 
point  of  oontraat  in  the  form  of  the  basins  as  depending  on  whether  the  ourvatars 
from  the  margin  at  the  deepest  part  is  concave  or  couvei,  the  formula  given  in  one 
table,  and  already  accepted  by  some  limnologiBts,  gives  the  criterion  req  aired  accord- 
ing as  the  values  are  positive  or  negative.  The  poeitlve  values  indicate  a  basin 
which  contains  more  water  than  a  hollow  cone  of  the  same  basal  area  aod  depth,  and 
the  negative  values  one  which  coutaina  iess,  and  the  numbers  give  the  actual  relation 
to  the  cone.  The  high  positive  values  for  Dojran  aod  Ajvaail  show  that  the 
general  form  of  their  basins  is  that  of  a  truncated  zone ;  those  for  Ohrid  aod  Malo 
indicate  a  trough  shape  (hollow  segment),  and  intermediate  between  these  we 
have  the  Beshik.  In  the  other  lakes  the  bottom  does  not  run  down  evenly,  bnl 
ahowB  varying  depths.  'J'he  slope  ia,  on  the  whole,  approximately  a  tangeat  to 
the  general  curve,  the  curvatures  near  the  margins  and  in  the  depths  neutroUsiiif 
one  another  so  far  as  the  effect  on  tbe  volume  ia  concerned ;  thus  the  Dumeilcal 
values  work  out  nearly  to  zero,  the  value  for  the  theoretical  hollow  oone.  This  b 
espedatly  the  case  in  lakes  Prespa  and  Kastoria,  and  also  in  Tanniua  aad  Ostrovo. 
The  numbers  below  zero  indicate  lake-bottoms  with  convei  slopes,  where  the 
incline  in  tbe  depth  ia  markedly  steeper  than  round  the  margin,  or  is  fannel- 
ahaped ;  this  form  is  prominent  ia  the  Scutari  lake.  While  the  trough-ahaped 
Ajvaail  holds  two  and  a  quarter  times  as  much  water  as  the  simple  conical  form, 
the  value  (— 0'67)  for  Scutari  shtiws  that  that  lake  only  holds  one-third  as  much. 
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B.— Basin  of  Lake.* 
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*  Fonnula  and  construction  of  the  new  limnometric  conceptionB  or  determinations 
announced  in  this  article,  will  be  developed  in  H.  Grayelios's  *  Zeitschrift  f iir  Glewils- 
eorkunde,'  Dresden. 

t  =  small  lake,  wrongly  called  Ventrock-See. 

X  With  81  miles  visible  distance. 
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EUROPE. 

Ike  LA  KG. 
'  Lrelaod,  Induatrial  ami  A^ricalluml.'    Kdiled  by  H'llliain  V.  Coyne,  Snp^rintendnt 
of  Statistics  and  IntelUgeDoe  Broorfa,  Department  of  Af^icaltnre  and  Teobniokl 
Instnictiou  tor  Ireland.     DabliD.     190^, 

The  Snt  edition  of  this  encyctopEediu  work  an  tbe  induBlrial  reBogrca  taJ 
industrial  occupations  of  Ireland  was  prepared  for  the  Glasgow  Exhibition  of  1901. 
in  which  the  sister  ialaud  won  exceptional  renown  b;  the  general  excetleDce  of  bet 
exhibita.  The  preseotedition,  the  second,  ja  a  much-improved  and  greatly  amplified 
version.  Amongst  the  practically  new  scrtions  there  is  one  of  great  merit  on  tli« 
canals  oflreland,  a  factor  which  ought  to  bo  made  to  play  an  important  part  ii 
thafuturedevelopment  of  the  country.  Although  written  in  the  drst  ioRttuicew 
ft  handbook  to  the  Irish  section  of  the  Glasgow  Eihibitioo,  this  book  is  raj 
diflercnt,  in  its  plan,  ita  scope,  and  its  treatment,  from  the  majority  of  such  wortf. 
It  invites  comparison  with,  bb  it  was  probably  HU^ge^ted  by,  those  first-rate  com- 
pilations, •  Norway'  (1900)  and  '  Sveriges  Land  oeh  Folk '  (1900),  both  written  for  lie 
last  Paris  Eshibition.  All  three  hooka  would  be  not  incorrectly  described  by  tail- 
ing them  special  eocyctopiedias,  the  object  being  to  give  a  fairly  full  account,  nndn 
a  diversity  of  headings,  of  the  various  phases  of  national  activity,  the  constituent 
features  of  the  country  itself,  and  a  fair  summary  cf  its  economic  condition  aud 
prospects.  It  shonid,  however,  be  stated  that  the  Irish  book  is  less  comprehenurr 
in  its  scope  than  eithor  of  the  other  two  with  which  wo  have  compared  it,  in 
that  it  confines  itself  entirely  to  the  agricultural  and  industrial  factors,  and  only 
steps  outside  of  those  limits  for  the  purpose  of  making  clear  the  essential  cooditioni 
which  underlie  those  factors,  and  which  have  governed  their  growth  and  develop- 
ment. In  fact,  it  may  he  said  to  bs  the  first  systematic  attempt  made  since  Sir 
Robert  Kane  wrote,  in  1814,  his  *  Industrial  Resources  of  Ireland,'  to  present  any- 
thing approaching  to  a  complete  survey  of  the  economic  resources  of  the  KmeraM 
Isle.  From  the  point  of  view  of  physical  geography,  the  most  Important  contribu- 
tion to  the  volume  Is  a  paper  on  "  The  Topography  and  Geology  of  Ireland,"  by 
Mr.  Grenville  A.  J.  Cole,  which,  although  couched  in  popular  language,  and  covet- 
ing a  good  deal  of  ground  in  a  comparntivoly  few  pf^es,  is  distinguished  by  breadth 
of  knowledge,  a  wide  Imaginative  grasp  of  the  subject,  and  remarkable  lucidity  of 
expression.  One  is  able  to  gather  from  it  a  vivid  coDception  of  the  way  in  wbicli 
this  outtying  buttress  of  the  primeval  European  continent  came  to  be  built  up  and 
assume  the  aspect  it  wears  to-day.  Ireland's  woes  began  long  antecedent  to  th« 
advent,  or  even  the  presence,  of  man  upon  her  shores.  Although  eho  was  onoe 
richly  endowed  with  coal-measures,  the  life-blood,  so  to  speak,  of  modem  in- 
dustrialism, she  was  not  allowed  to  retain  them.  The  thrust  and  pressure  of  later 
geoli^iu  upheavals,  aided  by  the  inSuencea  of  an  unfriendly  climate,  swept  them 
all  away.  Yet  even  this  did  not  happen  without  some  compensatiog  advantages 
being  vouchsafed  to  the  Island.  She  has  her  lovely  lakes  and  crumpled  hills  of 
Kiliamey  and  the  south ;  ahe  has  her  rugged  western  and  north-western  coasts  j  ehe 
has  her  useful  limestones,  marble?,  and  granilee,  which,  however,  are  not  employed 
to  anything  Uke  the  extent  their  inherent  btauly  would  suggest  they  ought  to  bej 
and  she  has  her  great  inland  plain,  with  tta  evergreen  pastures,  and  its  endless  miles 
of  lx>g — this  last,  too,  not  without  its  value  should  any  of  the  numerous  BobetnM 
for  converting  turf  to  industrial  uses  ever  prove  commercially  successful. 

Two  of  the  most  interesting  features  in  the  geography  of  Ireland  are  the  fjords 
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of  her  western  coasts  and  the  peculiar  formation  and  direction  of  her  riverp.  The 
former,  as  this  hook  points  oat,  exhihit  several  close  resemhlances  and  parallels 
with  the  west  coast  of  Norway.  A  glance  at  the  map  will  show  that  most  of  the 
rivers  of  Ireland  flow  to  the  south ;  though  the  upper  courses  of  several  of  the 
largest,  e.g.  the  Bandon,  Lee,  Blackwater,  and  Suir,  run  in  a  west-east  direction. 
The  primeval  direction  was  to  the  south ;  but  after  the  great  foldings  which  took 
place  subsequent  to  the  Garboniferous  era,  the  eastward-flowing  affluents  gained  the 
ascendency,  owing  to  the  main  rivers  being  unable  to  cut  their  way  through  the 
obstacles  presented  by  the  new  anticlinal  folds.  This,  however,  was  fully  explained 
by  Prof.  Jnkes  as  long  ago  as  1862.  We  have  left  ourselves  barely  space  to  allude  in 
the  briefest  fashion  to  the  astonishing  progress  which  Ireland  has  made  in  agricul- 
ture, more  particularly  in  dairying,  during  the  last  ten  or  a  dozen  years,  an  advance 
which  is  principally  owing  to  the  Hon.  Horace  PJunkett  and  his  persuasive  power 
in  getting  the  Irish  farmers  to  co-operate  for  their  mutual  advantage.  The  great 
things  which  have  been  already  done  for  the  awakening  of  Ireland  agriculturally 
surely  justify  hopes  of  her  ultimate  regeneration,  hopes  which  are  now  entertidned 
by  several  thoughtful  and  far-seeing  men,  amongst  them,  we  gladly  note,  such 
shrewd  statesmen  as  Sir  Wilfrid  Laurier  and  President  Booseveldt. 

Fbenoh  Hydbolooy. 

'  V  Congr^  du  Sud-Ouest  Xayigable  tenu  1^  Bordeaux  les  12,  13  et  14  Juin  1902/ 
Compte  Rendu  des  Travaux.    Paris  and  Bordeaux  :  L.  Mulo,  etc.     1902. 

For  some  time  past  a  movement  has  been  on  foot  in  the  south-west  of  France 
for  the  improvement  of  the  system  of  inland  navigation  in  that  part  of  the  country, 
where  it  has  been  exposed  to  a  steady  and  progressive  deterioration  for  many  years. 
This  movement — the  need  for  which  is  shown  by  the  almost  entire  neglect  of  south- 
western France  in  the  Government  schemes  for  the  improvement  of  French  waterways 
— led  in  September,  1900,  to  the  foundation  of  an  association  at  Bordeaux  for  the 
purpose  of  impressing  on  public  opinion  the  need  of  dedsive  action  in  the  matter, 
and  this  association,  known  first  as  the  *'  Soci^t^  de  la  Garonne  Navigable,"  but 
subsequently  widened  in  scope  by  the  substitution  for  *^  (Garonne  "  of  *'  Sud-Ouest,*' 
has  since  been  strengthened  by  the  formation  of  branch  associations  with  similar 
objects  in  many  of  the  towns  of  the  region  affected.  The  first  general  congress  of 
the  several  branches  ^as  held  at  Bordeaux  last  summer,  and  the  proceedings  of  the 
meeting  have  been  printed  in  the  volume  now  before  us,  which  extends  to  close  on 
500  pages. 

These  proceedings  include  several  valuable  papers  dealing  not  only  with  the 
more  technical  question  of  the  improvement  of  waterways,  but  with  the  wider 
subject  of  the  general  regularization  of  water-supply,  and  from  this  point  of 
view  the  volume  is  an  important  contribution  to  physical  geography.  The 
evil  to  be  combated  is  shown  to  arise  from  the  increasingly  insular  flow  of 
water  in  the  streams  which  descend  from  the  Pyrenees,  and  are  at  times  raging 
torrents,  while  at  others  they  carry  hardly  any  water  at  all.  The  activity  of  the 
erosion  which  takes  place  when  the  streams  are  full  is  such  that,  as  shown 
by  M.  Bouquet  de  la  Grye  in  a  communication  on  the  present  state  of  the 
Gironde  efetuary,  the  river  channels  are  blocked  with  sand  and  gravel,  whiob, 
at  ordinary  level,  the  streams  are  quite  unable  to  clear  away.  The  readers 
of  papers  were  unanimous  in  showing  that  the  fault  lies  with  the  destruction 
of  the  natural  vegetable  covering  of  the  soil  in  the  mountains  from  which  the 
rivers  spring,  owing  to  the  increase  in  cultivation  and  pastoral  industries,  and 
that  the  only   efiectual  remedy  is  the  reforestation  of  the  mountains,  or  the 
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clothing  of  their  bare  slopes  with  turf.  In  an  elaborate  paper  on  this  bnuidi  of 
the  subject,  M.  Fabre  gave  a  forcible  demonstration  of  the  rdle  of  the  forest  in  tks 
regularization  of  the  water-supply,  quoting  many  instances  from  other  countrin 
of  the  evils  which  have  resulted  from  a  neglect  to  recognize  thie,  and  showing  hov 
the  natural  conditions  in  the  south-west  of  France  tend  to  exaggerate  the  stroggk 
pour  et  contre  Veau,  Unlike  some  recent  writers,  he  still  holds  to  the  belief 
that  an  appreciable  though  small  influence  on  the  extent  of  precipitation  is  exer- 
cised by  forests,  though  the  importance  of  their  action  does  not  consist  solely  or 
chiefly  in  this.  Other  important  papers  deal  with  the  conditions  of  precipitation 
on  the  northern  versant  of  the  Pyrenees,  with  the  industries  dependent  on  the 
waterways,  and  with  various  engineering  projects  for  the  extension  and  improve- 
ment  of  navigation,  some  of  the  last,  as,  e.g,^  one  for  the  impounding  of  the 
detritus  by  a  huge  trench  carried  across  the  bed  of  the  river,  being  decidedly 
original.  There  are,  in  fact,  few  branches  of  the  subject  which  are  not  folly 
discussed  in  the  volume. 

ASIA. 

HussiAK  Central  Asia. 

*  Monntainous  Bokhara.'  Hesults  of  Three  Summer  Journeys  in  Central  A«a  n 
1896,  1897,  and  1899.  V.  I.  Lipski.  Part  2.  Hissar,  Peter  the  Oieat  Bange^ 
Alai,  1897.    St.  Petersburg,  1902.    (In  Eossian.) 

This  is  the  second  part  of  the  work  reviewed  on  p.  64,  and  deals  with  the 
traveller's  explorations  in  1897.  Having  been  hindered  from  exploring  the  Tapalang 
valley  in  1896  by  the  rains  and  floods,  M.  Lipski  returned  to  that  part  of  the  Hisaar 
range  in  1897,  and  travelled  up  the  valleys  of  the  Khovak  and  Chash,  the  former 
of  which  is  the  more  important  and  must  be  considered  the  source  of  the  Tupalang. 
At  its  head  is  the  pass  marked  on  maps  Siya-kukh,  but  only  known  to  the  natives 
as  the  Panj-ab,  the  name  applied  to  the  upper  course  of  the  river.     M.  liipski 
reached  a  height  of  11,000  feet,  but  did  not  visit  the  pass  itself,  which  seems  to  be 
little  frequented,  for  no  track  was  noticeable.    The  Chash  pass  is  about  12,600  feet 
above  sea-level.    The  upper  basin  of  the  Tupalang  consists  of  rocky  valleys  often 
difficult  of  access,  leading  to  snow-covered  passes.  The  vegetation  is  poor,  especially 
where  it  is  exposed  to  the  full  glare  of  the  sun,  and  the  inhabitants  are  consequently  far 
from  prosperous.    The  Karatag  valley  was  also  visited,  whence  the  Russian  territoiy 
may  be  reached  by  the  Mura  pass,  13,302  feet  high.    It  had  been  reported  that 
the  pass  had  been  closed  by  avalanches,  but  M.  Lipski  found  it  by  no  means  im- 
practicable, though  difficult.    Proceeding  to  Darwaz,  Lipski  made  a  short  excursion 
while  his  horses  rested  at  Tabi-dara,  crossing  the  Babat  pass,  11,165  feet^  over 
which  the  natives  of  Darwaz  bring  com  from  Karategin,  and  desoending   the 
Khumbou  river  to  Kala-Khum,  the  capital  of  Darwaz.    He  then  returned  to  TVibi- 
dara,  and  continued  his  journey  to  Peter  the  Great  range,  which  he  was  particulariy 
anxious  to  explore.     Oshanin,  who  discovered  the  range  in  1878,  estimated  its 
height  at  20,000  to  25,000  feet.     M.  Lipski,  however,  believes  that  it  is  not  more 
than  17,000  to  18,000  feet.  The  Hardan-i-Kaftar  pass,  by  which  he  crossed  the  range 
from  the  valley  of  the  Khingou,  is  12,700  feet  high,  and  the  summits  of  the  range 
appear  to  rise  about  4000  feet  above  it.    All  the  western  part  of  these  mountaios 
consist  of  a  sharply  cut  ridge  with  no  summits  rising  much  above  the  general  leveL 
Every  valley  and  ravine  contains  a  glacier.     Chief  among  these  are  the  Borolmai 
which  defends  from  two  peaks,  the  Borolmaz  ('*  the  wolf  even  has  not  been  there  ^) 
and  Murtag  ("  icy  "  or  "  snowy  mountain  "),  the  Peter  the  Great  glacier,  and  the 
Oshanin,  all  named  by  M.  Lipski.    They  terminate  at  heights  of  11,000  to  13^000 
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feet,  and  below  them  lie  extensive  moraines,  which  show  that  they  were  much 
longer  formerly.  Of  the  three  streams  which  issue  from  the  Borolmaz  glacier,  one, 
the  Eara-Shura,  breaks  southwards  through  the  range  and  falls  into  the  Ehingou 
under  the  name  of  Shakli-su.  A  fine  view  of  the  range  is  obtained  from  the  Tun- 
guy  uk-kul,  a  lake  in  the  Surkab  valley,  3|  to  4  miles  long  by  2}  to  3  wide,  and 
lying  at  an  altitude  of  10,700  feet.  M.  Lipski  returned  to  Samarkand  across  the 
Alai  and  by  Margelan. 

Tin  Mining  in  the  Malay  Peninsula. 

Octave  J.  A.  Collet.    *  L'l^tain,  l^tude  Mini^re  et  Politique  sur  les  ^tats  F^d^re's 

Malais.'    Brussels :  Falk  fib.    [1902.] 

The  first  title  of  this  work  would  lead  us  to  expect  in  it  a  study  of  tin  and 
tin-mining  in  general.  In  reality  the  book,  as  the  secondary  title  implies,  is  a 
monograph  on  the  Federated  Malay  States  and  the  mining  industry  practised  in 
them — from  which,  it  is  true,  no  less  than  three-fifths  of  the  total  tin-supply  of 
the  world  is  derived.  The  first  part  consists  of  a  clear  summary  of  the  geography 
and  political  history  of  the  peninsula,  a  striking  description  being  given  of  the 
recent  development  of  the  states  under  British  protection.  This  development  is, 
as  is  well  known,  almost  entirely  due  to  the  progress  made  with  the  tin-mining 
industry  of  late  years,  and  it  is  to  an  acoount  of  this  that  the  larger  part  of  the 
book  is  devoted.  The  broad  features  of  the  geology  of  the  Malay  peninsula,  and 
the  mode  of  occurrence  of  the  tin  deposits,  are  well  described  in  the  third  chapter, 
while  the  manner  of  working  the  deposits,  and  the  general  economic  position  of 
the  industry,  are  dealt  with  in  the  last  three.  At  present  the  attention  of  the 
miners  has  been  devoted  almost  entirely  to  the  alluvial  deposits  in  the  valleys, 
but  a  more  careful  examination  of  the  country  is  bound  to  reveal  veins  of  tin  ore 
in  situ.  Out  of  a  total  production  of  75,000  odd  tons  in  1900,  the  Malay  States 
were  accountable  for  42,000,  and  the  whole  Malay  region  (including  Banka, 
Billiton,  etc.)  for  61,000.  The  production  in  England,  Australia,  and  Bolivia 
reached  only  4000,  3000,  and  a  little  under  7000  tons  respectively,  both  the 
two  former  sources  having  shown  a  decided  falling-ofif  of  late.  The  predomi- 
nant position  occupied  by  Malaysia  is  thus  clearly  shown.  M.  Collet  considers 
that  this  region  was  the  source  of  the  tin-supply  of  the  ancients,  but  does  not 
solve  the  difficulty  presented  by  the  question  of  the  transport  of  the  ore  in  the 
small  and  frail  vessels  of  those  early  times. 

The  Akdamans  and  Nicobabs. 
*  In  the  Andaman B  and  Nicobars.'    By  C.  Boden  Eloss.    John  Murray. 

This  contribution  to  the  accounts,  more  or  less  exhaustive,  which  have  been 
published  by  travellers  and  by  officials  connected  with  the  administration  of  the 
penal  settlements  at  the  Andamans  and  Nicobars  since  the  annexation  of  those 
islands  to  the  British  Crown  in  1858  and  1869  respectively,  is  a  pleasantly  written 
record  of  a  successful  cruise  of  some  three  months'  duration  (January  to  March, 
1901)  in  these  islands,  "  the  main  purpose  of  which  was  to  obtain  good  representa- 
tive coUections  (now  in  the  National  Museum,  Washington,  U.S.A.)  of  natural  his- 
tory and  ethnological  objects  from  the  places  visited.  Special  attention  was  given 
to  the  trapping  of  small  mammals,  which,  comprising  the  least-known  section  of 
the  island  fauna,  were  the  most  interesting  subject  for  investigation.  Sixteen  new 
varieties  were  obtained  in  the  Andamans  and  Nicobars  together,  thus  raising  the 
known  mammalian  fauna  of  these  islands  from  twenty-four  to  forty  individuals, 
while  the  oollectionB  also  included  ten  hitherto  undescribed  species  of  birds.'*  Thus 
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is  prefaced  a.  work  whose  intercBl  will  bo  as  great  to  the  general  as  to  the  !>cieQt)6c 
reader,  for  Mr,  Kloas  briD;;s  to  hia  tssk  kaen  pjwera  of  obaervation  »od  a  fre»liii«*i 
of  stjlo,  while  a  certain  drj  humour  i»  not  absent  from  his  pages.  He  bas  alM 
OTideotly  been  st  paioH  to  iaform  bimself  of  the  works  of  many  previooa  writen 
on  the  special  objects  of  hie  cruise,  oa  well  as  od  the  general  geographical  mi 
etbDogrupbicnl  cboracterislice  of  the  inlands  and  their  inhabitants  ;  and  by  atuidr; 
well-choaen  sztracta  from  these  records,  [>lacea  before  hia  readers  in  a  condented 
form  much  iDformation  of  great  interest  hitherto  inaccessible  to  the  general  public 
An  exoellent  iserieB  of  photographs  taken  by  bimaelf  illustrates  the  text,  while  > 
chapter  on  the  fauna  of  both  groups  of  Islands,  together  with  useful  appendion, 
a  map,  and  a  good  index  further  enhance  the  value  of  the  work. 

Concerniog  the  geology  of  the  A-nilamana,  Mr.  doss  writer,  "  It  is  ourioos  that 
in  the  valley  of  the  Irrawadi  hot  springs  and  other  evidences  of  volcanic  aetioo 
ocoiir  in  the  same  relative  poaition  to  the  Arakan  hills  as  the  two  island*  of 
Narkondam  and  Barren  island  occupy  in  respect  to  the  Andamaua.  There  Boema 
lUtle  doubt  that  these  two  islands — now  reapectivcly  extinct  and  i{uie80et]t— 
belong  to  the  great  line  of  volcanic  disturbance  that  appears  in  Lower  Burma 
and  extends  right  through  Sumatrn  and  Java  and  the  further  islands  of  the  Uak; 
iLrchipelago.  Thut  it  would  seesi  that  the  Audamaaa  proper,  posaeesed  of  nu 
volcanoes  tbemaalvefl,  lie  just  outside  the  line  of  activity,  and,  with  the  Nicofavi, 
occnpy  the  same  position  with  regard  to  the  volcanic  track  as  do  the  chain  d 
islands  west  of  Sumatra."  Hod  Mr.  Elois  visited  Xarkondam  as  he  did  Barren 
ietand,  he  would  iiave  discovered  that,  though  of  volcanic  origin,  the  island  diffen 
from  its  neighbour  in  possessing  no  volcano.  It  was,  however,  not  uatil  oompor*- 
lively  recent  years  that  the  long-prevalent  belief  iu  the  existence  of  a  volcano 
there  was  found  to  be  incorrect. 

Mr.  Eloss  points  out  that  the  great  peculiarity  of  the  Audaman  fiora  f*  that 
no  coconuts  naturally  propagated  are  found  throughout  the  group,  although  tb« 
adjacent  Cocoa  islands  to  the  north  aud  the  Nicobar  istaada  to  the  aoutti  an 
covered  with  them.  In  regard  to  this,  it  may  be  remarked  that  a  conudsable 
extent  of  the  Andaman  coast  is  protected  by  reefs,  or  caDsiatK  of  mangrove  swampt 
or  dense  jungle  where  coconuts  could  not  establish  themselves ;  and  it  is  doubtleia 
mikinly  due  to  the  special  moBsures  taken  by  the  local  authoriCiea  to  protect  the 
seedlings  when  planting  them  that,  in  the  localities  suiteil  to  their  pro]>agatioD. 
such  as  0)«n  sandy  beaches,  they  have  nowadays  escaped  deatruction  at  the 
bands  of  the  aborigiues,  as  well  as  from  pigs,  rats,  etc. 

Of  the  aborigines  Mr.  Kloes  truly  remarks  that  "  it  would  be  imposaibla  to 
find  a  race  of  purer  descent,  for  ever  since  they  peopled  the  islands  io  the  Stone 
Age  they  have  remained  secluded  from  the  outer  world,  and  to  this  isolation  is 
due  the  uniformity  so  marked  in  their  physical  and  mental  characteristics.  In 
stature  they  are  far  below  the  average  height;  but,  although  they  have  ben 
called  dwarfs  and  pygmies,  these  words  must  uot  be  understood  to  imply  anything 
in  the  nature  of  a  monstrosity.  Their  reputation  for  hideoasneas,  like  their 
poisoned  arrows  and  caQnibaliym,  lias  long  been  a  fallacy,  which,  although  widaiy 
popular,  should  now  ba  exploded." 

On  the  subject  of  the  Ijng-continued  decadence  of  the  nadve  race,  he  writes, 
"  The  population  of  the  islands  has  been  computed  from  time  to  time — from  the 
COOO  at  the  period  of  the  founding  of  the  settlement — in  variously  dimlniahing 
numbers  down  to  the  present  day,  when  it  is  placed  at  about  lUOO.  The  can 
affords  a  striking  example  of  the  effect  of  contact  bstween  civilized  and  savage 
man,  for  only  those  tribes  of  the  Aadamanese  that  are  still  hostile,  or  who  have 
little  or  no  intercourse  with  the  Government  settleaient,  have  preserved  any 
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respectable  number  of  individuals  in  their  ranks.  Of  these,  the  Jarawas,  although 
not  distantly  located  from  the  settlement,  receive  all  advances  with  inveterate 
implacability ;  while  the  Ong^  of  Little  Andaman,  who  were  until  1884  almost 
totally  unvisited,  are  further  ofif  and  enjoy  an  insular  position." 

As,  however,  only  two  of  the  twelve  weeks  passed  in  these  groups  were  spent 
at  the  Andamans,  Mr.  KJoss  has  naturally  more  to  say  regarding  the  Nicobars  and 
their  inhabitants,  based  on  the  notes  and  observations  made  during  the  ten  weeks 
that  the  yacht  was  cruising  in  the  archipelago.  His  mode  of  spelling  the  names  of 
certain  of  the  islands  is  unfamiliar  to  those  best  acquainted  with  them,  and  is 
apparently  copied  from  the  excellent  charts  prepared  in  1886-87  by  Lieut.-Coloncl 
O.  Strahan,  b.e.,  of  the  Survey  of  India. 

Mr.  Kloss  has  much  of  interest  to  relate  of  these  islands  and  their  scattered 
communities;  he  was  fortunate  in  arriving  during  the  celebration  of  certain 
memorial  feasts,  and  also  in  meeting  several  members  of  the  friendly  branch  of 
the  remote  inland  tribe  of  Great  Nicobar,  known  to  the  coast  people  as  "  Shom 
Pen."  ("  Shom,"  in  the  dialect  of  the  coast  tribes,  signifies  "  natives,"  and  «  Pen  " 
the  tribal  designation.) 

It  has  long  been  held  by  the  Government  authorities — and  Mr.  Kloss  is  of  the 
same  opinion — ^that  the  members  of  the  inland  tribe,  which  is  nowadays  confined 
to  the  only  large  island  of  the  archipelago,  are  descendants  of  the  ancient  abori- 
gines of  the  group»  who,  '*  although  everywhere  else  either  exterminated  or  absorbed 
by  settlers  from  outside,  have  in  Great  Nicobar  found  a  refuge  in  the  forest  depths, 
and  by  long-standing  hostility  to  the  intruders,  arising  from  some  unknown  canse, 
have  preserved  to  a  great  extent  their  natural  traits  and  existence,  although 
somewhat  degenerated,  both  on  account  of  the  less  favourable  circumstances  in 
which  they  live,  and  of  the  interbreeding  that  the  smallness  of  their  numbers 
compels."  As  regards  the  coast  inhabitants,  Mr.  Kloss  adduces  good  grounds  for 
the  diversities  of  type  noticeable  among  the  natives  of  the  various  islands  of  the 
group. 

In  view  of  the  fact  that  Mr.  Kloss  succeeded  in  amassing  much  detailed 
information  on  a  great  variety  of  subjects  during  his  brief  torn*,  it  is  somewhat 
surprising  to  find  that  he  makes  no  reference  to  the  remarkable  robber-orab  (Birgus 
latro)y  or  to  pythons  and  snakes,  all  of  which  are  fairly  numerous  at  most  of  the 
Nicobar  islands.  The  late  Dr.  V.  Ball,  F.B.S.,  author  of  the  valuable  work  entitled 
*  Jungle  Life  in  India,'  regarded  the  Nicobar  robber-crab  as  an  object  of  such  interest 
that  he  decorated  the  cover  of  his  book  with  a  sketch  of  this  peculiar  crustacean. 

But,  in  spite  of  certidn  errors  and  omissions  which  could  hardly  be  avoided  in 
observations  made  in  the  course  of  so  brief  a  visit  by  one  unacquainted  with  any 
of  the  dialects  of  the  races  concerning  which  he  was  writing,  Mr.  Kloss  is  to  be 
heartily  congratulated  on  hia  valuable  contribution  to  our  present  knowledge  of 
these  islands  and  their  inhabitants.  It  is  to  be  hoped  that  this  is  not  the  only 
work  we  shall  have  from  the  pen  of  so  competent  an  observer  and  explorer. 

£.  M.  M. 

AFRICA. 

The  Congo  State. 

*  Civilization  in  Congolaod :  A  Story  of  International  WroDg-doing.'    By  H.  B. 
Fox  Bourne.    London  :  P.  S.  King  &  Son.     1903. 

Without  discussing  the  merits  of  the  controversy  now  raging  with  regard  to 
the  administration  of  the  Congo  State — a  theme  which  hardly  comes  within  the 
province  of  a  Geographical  Journal — we  may  safely  say  that  this  is  a  book  which 
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muBtbenad  tj  all  nho  with  to  fcim  sii  iidtpfodetit  judgment  qd  the  queslltm.* 
under  dispute,  b;  caodidlf  weighiDg  the  argamenls  brought  furtrard  oa  both  fide, 
Afl  the  title  of  tbe  book  aufficieatly  indicates,  Mr.  Fox  Bourue  brings  &  sericuj 
icdictmeut  sguust  tbe  autborities  of  tbe  Stale,  holding  that  the  whole  nietbodi 
of  role  have  been  radically  at  fault,  and  have  therefore  had  their  natural  o 
come  in  tbe  mooatrous  al>usea  wbicb  he  coasidere  fully  substantiated  br  ^ 
ertdeace.  In  deTeioping  his  theaU  he  goes  back  to  the  eveata  whicli  led  up  tP 
the  founding  of  the  State,  and  traces  its  whole  history  downnards  Ui  the  presmt 
Aty,  so  that,  apart  from  the  main  theme  of  the  Totume,  there  is  much  that  is  likelj 
to  prove  useful  in  the  bod;  of  facts  thus  brought  together,  mauy  of  which  are  liltlt 
known  to  the  general  public.  There  are  cliapters  on  early  explorations  and  enter- 
prises, on  commerciai  deveiopraente,  and  on  the  relations  aubsiatiug  between  ttt 
Congo  State  and  ila  neighbours ;  while  an  eiceltent  map  by  Bartholomew  is  pTCQ 

Pregebt  Brlatiohs  in  West  Afeila. 


Under  an  elastic  and  even  aomewh&t  vague  title,  Mr.  E.  D.  Uorel,  of  tha  Linr- 
pool  ChambeT  of  Commerce,  has  brought  together  a  large  amount  of  generally  tr 
worthy  infonnatioo  on  the  present  political,  racial,  and  economio  relationa  in  "9 
Africa.  With  tbe  rapid  growth  of  the  various  European  hinterlands  the  expreaeim 
■'  West  Africa  "  has  acquired  a  very  wide  meaning,  and  is  here  understood  to  com- 
prise all  the  British,  French,  German,  and  Belgian  possessions  ranging  from  ti>e 
Atlantic  eeatxtard  inland  to  Lakes  Chad  and  Tanganyika.  Little  is  said  about  tbe 
German  territory,  but  tbe  probUms  associated  with  the  social,  religious,  historical, 
and  admiuistratiya  conditioua  of  all  tbe  other  colonies  are  dealt  with  in  a  lucid  »Bi 
vigorouB  manner  by  a  writer  whose  competency  to  diecuis  these  complex  roattera  it 
ahowu  by  previous  contributions  to  the  Fall  Mall  Gazelle,  the  Contemporarj 
Seniew,  and  eeveral  other  periodicals  under  the  familiar  initials  E.D.M.  Mr.  Hord 
speaks,  in  fact,  en  plcine  connaisiaiice  dt  cauie,  as  Is  made  abundantly  evident  from 
the  sections  devoted  to  the  British  adminiatratlon  of  the  two  Nigerias,  to  the  Freneli 
in  West  Sudan,  to  the  monopolies  ("concessiona")  in  the  Congo  State,  to 
Fulani  (Fulaba)  and  Hausaa,  i.e.  the  two  politically  or  socially  dominast  native 
racea  north  of  the  equator,  to  the  rival  Mohammedan  and  Christian  propagandas, 
and  generally  to  the  natural  products  and  trade  prospects  of  the  whole  region.  To 
these  multifarious  contents  most  be  added  a  special  chapter  on  the  climate  and 
sanitary  conditions,  contributed  by  Major  Kooald  Ross,  the  one  univerealty  raeog- 
nized  authority  on  these  vitally  important  subjects. 

It  should  be  further  stated  that  Mr.  Morel  is  do  mere  compiler,  but  a  cloK 
student  and  critical  observer  of  passing  events,  whose  trenchant  remarks,  scathing 
indictments  where  called  for,  and  general  inferences  should  arrest  public  attentim, 
and  be  taken  to  heart  by  those  more  nearly  concerned.  While  the  trade  of  llw 
French  posseaslons  is  steadily  incieasing  with  a  diminishing  expenditure,  tbe 
contrary  is  the  case  in  their  "moribund  neighbour.  Sierra  Leone,"  where  in  recent 
years  "  the  expenditure  has  increased  by  over  100  per  cent,  in  the  face  of  a  deoUna 
io  tbe  producing  power  of  the  country." 

A  considerable  space  is  devoted  to  tbe  present  atale  of  affairs  in  the  Oooge 
State,  regarding  which  our  author  shows  himself  to  be  particularly  well  informed. 
But  tbe  subject  is  scarcely  suitable  for  discussion  in  this  place,  and  it  must  auffioe 
to  say  that  the  picture  presented  by  him  is  deplorable.  The  chapters  on  Christian 
and  Moslem  rivalries  in  Watt  and  Centra!  Sudan  might  also  be  studied  with 
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advantage  by  philaDthropists  and  enthusiasts.  It  is  here  plainly  shown  why  Islam 
steadily  advances,  while  Christianity  fjedls  to  make  any  perceptible  headway  amongst 
the  teeming  Sudanese  populations. 

In  future  editions  of  this  indispensable  volume  a  proper  set  of  maps  should  be 
supplied,  and  the  index  greatly  enlarged.  The  proof-sheets  will  also  need  careful 
revision,  such  eye-sores  as  <id  literatim,  irrespective  for  respective^  was  for  were, 
whom  for  whoy  conquisitadores,  etc.,  being  of  far  too  frequent  occurrence.  It  is  also, 
I  thiuk,  somewhat  misleading  to  speak  of  De  Bethencourt  as  having  **  conquered  '* 
the  Canaries,  that  bold  Norman  rover  having  merely  established  himself  at 
Lanzerote,  and  secured  a  footing  in  Fnerteventura,  and  perhaps  one  or  two  other 
points.  But,  generally  speaking,  the  historical  references  are  singularly  correct, 
the  very  best  authorities,  such  as  Barth,  Faidherbe,  Binger,  Yerneau,  Ellis,  Clozel, 
Foureau,  Groldie,  Macgregor,  Nachtigal,  having  in  most  cases  been  consulted. 

A.  H.  Keane. 

AMERICA. 

The  Colobado  River. 

'  The  Bomance  of  the  Colorado  River.'    By  Frederick  S.  Dellenbaugh.    New 

York  and  London  :  Putnam.    1902. 

The  thrilling  story  of  discovery  in  the  Farther  West  of  North  America  has  yet 
to  be  told  in  a  form  suitable  both  to  the  general  reader  and  the  less  advanced 
student  of  historical  geography.  A  chapter  in  that  story — and  that  perhaps  the 
most  fascinating  of  the  whole — is,  however,  now  supplied  by  Mr.  Dellenbaugh,  one 
of  the  members  of  Poweirs  Second  Colorado  Expedition  of  1871-72,  who  gives  in 
the  work  quoted  above  a  comprehensive  and  most  interesting  account  of  the  whole 
course  of  exploration  in  the  Colorado  region  from  1540  onwards,  while  at  the  same 
time,  as  is  but  fitting,  giviog  special  prominence  to  the  great  expeditions  by  which 
the  secrets  of  the  Colorado  cailons  were  for  the  first  time  revealed.  The  history  is 
grouped  by  the  author  into  four  epochs,  the  first  being  that  of  the  discovery  by  the 
Spanish  conquistadores ;  the  second  the  period  of  the  **  entradas "  of  the  padres ; 
the  third  that  of  the  wanderings  of  the  trappers ;  and  the  fourth  the  period  of 
modem  scientific  exploration.  The  great  names  associated  with  Colorado  dis* 
covery  have  of  course  been  adequately  dealt  with  in  such  works  as  Winship's 
'  Coronado  Expedition,'  Prof.  Elliot  Coues's  edition  of  the  Padre  Garces'  intrepid 
journey,  and  the  like.  But  there  are  a  host  of  minor  names,  especially  in  relation 
to  the  third  period,  which  are  almost  unknown  to  the  general  public,  but  which  all 
bore  a  part  in  the  opening  up  of  the  region,  and  fittingly  find  a  place  in  Mr.  Dellen- 
baugh's  narrative.  Where  necessary,  the  author  enters  into  discussions  on  disputed 
points.  Thus  he  holds  that  the  point  of  the  grand  cation  reached  by  Cardenas — 
Coronado's  lieutenant — was  considerably  lower  than  has  been  usually  supposed, 
while  he  treats  the  whole  story  of  the  descent  of  the  cailon  by  White  in  1867,  re- 
corded by  Dr.  Parry,*  as  a  myth*  Among  the  modern  expeditions  and  surveys — 
in  addition  to  Powell's — which  are  dealt  with  in  the  volume,  those  of  Derby 
(1860-61),  Ives  (1867),  Wheeler  (1871),  Brown  and  Stanton  (1889-90),  may  be 
specially  mentioned,  and  among  the  trappers  of  the  earlier  period,  Pattie  and 
Jedediah  Smith.  The  personal  narrative  of  Powell's  second  expedition  supplied  by 
Mr.  Dellenbaugh  is  in  many  ways  more  complete  than  any  yet  published,  and  in 
writing  it  the  author  has  bad  the  advantage  of  access  to  Prof.  A.  H.  Thompson's 


*  Besides  the  account  quoted  by  Mr.  Dellenbaugh,  a  version  of  the  supposed  journey 
was  given  by  Major  Calhoun,  a  companion  of  Dr.  Parry,  in  the  first  volume  of  Bates's 
*  Illustrated  Travels.' 
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river-diary  as  acbeck  to  bis  own.  It  should  lis  raentioaed  tbatcbapteriii.  givM  >d 
aicellent  account  of  the  general  cbaracter  of  Ibe  region  and  its  inhBbita&ta,  while 
t)ie  work  is  profusely  illuBtrated  by  photographs,  and  some  striking  paii)(ia| 
the  author  are  alsu  reproduced. 


TUE   M»BTISigUE    ElHIPTlOSS. 

'  Mont  Pelee  and  the  Tragedy  of  Slartiuique,'     By  Angelo  Ueilpiia.     I'bltadelphU : 
J.  B.  Lippiricott  Comiiany.     1M3. 

Already  a  cousiderable  masB  of  literature  has  accumulated  oa  tbe  subject  of 
the  receut  eruptiana  iu  tbe  West  ladies,  and  additions  are  belog  made  to  it  daily. 
Prof,  Heilprin'a  book  is  a  very  welcome  contribution,  as  it  coutaias  a  great  do»l 
of  first-hand  ioformatioa  which  the  author  coUeEtcd  during  two  visits  to  Mar- 
tinique, made  expressly  for  the  purpose  of  studying  lis  celebrated  volcano.  He 
gives  a  full  and  clear  summary  uf  the  events  that  preceded  and  led  up  to  the  grvit 
catastrophe  of  May  f,  1{>02,  and  though  most  of  tbe  facts  have  alreadj  been 
published,  bis  resume  is  interesting.  Tbe  really  novel  part  of  the  book  beglas  wilb 
bis  first  visit  to  Martinique  shortly  alter  the  second  eruption,  which  on  Uay  20 
completed  the  destruction  of  St.  Pierre.  Prof.  Ueilprio  was  the  first  to  reiacb  the 
actual  Bumniit  of  lloQtagne  Pel^  after  the  disaster,  and,  though  he  was  baffled  by 
the  clouds  which  bang  around  the  mountain-top,  this  only  led  him  to  return  itext 
day,  when,  for  a  few  minutes,  standicg  on  tbe  lip  of  tbe  crater,  he  was  able  to 
get  a  glimpse  oF  the  abyss  that  lay  beneitb  his  foeL 

In  tbe  end  of  Anguat  be  returned  to  renew  hia  investigations,  and  tbe  cbkptan 
in  which  he  deBcril>ee  his  enperiencei  during  that  visit  make  thriUing  resdiBj;. 
From  tbe  eastern  base  of  the  mounlnin,  which  at  ibst  time  was  green  aintl 
fiourisbing,  he  started  again  for  tbe  summit.  Tbe  volcano  was  in  a  condition  uf 
great  uproar.  After  bis  party  had  ascended  to  a  considerable  height,  they  were 
enveloped  in  dense  cloud.  In  front  of  them  the  crater  roared,  and  throagh  the 
air  blocks  of  rook  were  falling  with  a  whistling  noise,  landing  on  tbe  slope*  with 
a  dull  hollow  thud.  With  indomitable  courage  be  pushed  on,  and  a  temporal; 
rift  in  tbe  ciouda  enabled  him  to  see  a  vast  column  of  asb-Iaden  steam  rt^ng  from 
tbe  crater  to  a  height  of  several  miles.  Finally,  he  had  to  beiC  a  retreat,  wiih  the 
secret  of  Pelea's  crater  still  unsolved. 

That  night  an  eruption  broke  out,  and  the  deadly  black  cloud  wiped  out  the 
villages  of  Mome  Kongo  and  Ajoupa  Bouillon,  killing  about  1^000  of  their  inhabi- 
tants. Prof.  Hellprin  was  in  a  mansion  house  on  an  estate  close  at  hand,  but 
escaped  without  injury,  as  apparently  tbe  cloud  passed  overhead.  The  description 
of  bis  experiences  during  that  day  and  night  are  of  the  greatest  intereM  and 
fcientific  value. 

A  very  brief  chapter  is  given  to  the  eruptions  of  the  SoufriSre  in  St.  ViDcenl 
and  one  to  the  volcanic  relations  uf  the  Caribbean  chain.  In  another  the  autbw 
discusses  fully  the  evidence  that  the  Fiinlan  eruption  of  Vesuvius,  which  deatroy«d 
the  towns  of  Hcrculaneum  and  Pompeii,  was  of  the  same  type  aa  those  of  Montagne 
Fei^e,  and  arrives  at  the  conclusion  that  they  were  similar  in  their  waential 
chorscters.  The  book  contains  comparatively  little  getJogicol  or  mlneralogioal 
detail,  and  ia  evidently  meant  for  the  general  reader.  Its  language  is  vigorous  and 
pictnresque,  and  it  is  well  illustrated  by  reproductions  from  photographs,  many  of 
which  were  taken  by  the  author  or  his  companions.  Its  descriptions  of  tbe 
scenery  of  Martinique  and  the  appearance  of  the  devastated  country  are  very 

J.  S.  F. 
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Mexico. 


*  Quer  durch  Mexico  yom  Atlantischen  zQm  Stillen  Ocean.'     Von  Dr.  Wilhelm 

Sohiess.    Berlin :  D.  Beimer.     1902. 

This  work  describes  a  journey  throngh  Mexico,  made  by  Dr.  Schiess  in  company 
with  his  brother,  in  the  winter  of  1899-1900.  The  author  does  not  claim  to  be  a 
scientific  geographer,  but,  as  some  portions  of  bis  route  led  through  parts  of  Mexico 
not  geoerally  visited  by  tourists,  and  as,  moreover,  be  shows  himself  a  capable 
observer,  with  a  considerable  power  of  grasping  the  characteristic  features  in  the 
landscape,  and  of  describing  them  so  as  to  bring  them  clearly  before  the  mind  of 
his  readers,  the  book  is  to  be  welcomed  as  supplying  a  good  bird's-eye  view  of  the 
country  as  well  as  of  the  mode  of  life  of  its  people.  Dr.  Schiess  both  entered  and 
left  the  country  from  the  north,  by  way  of  Ne^  Orleans,  proceeding  by  rail  to  the 
industrial  centre  of  Torreon  (recently  developed  at  the  expense  of  the  neighbouring 
Lerdo,  owing  to  its  position  as  a  meeting-point  of  five  railways),  and  thence  to 
Durango,  whence  the  Sierra  Madre  was  crossed  to  the  Pacific  port  of  Mazatlan. 
Steamer  was  taken  thence  to  San  Bias,  which  served  as  a  starting-point  for  a  journey 
from  west  to  east  through  the  more  southern  provinces.  Here,  among  other 
excursions,  an  ascent  was  made  of  Popocatepetl,  of  the  crater-wall  of  which  an 
excellent  photo  id  given.  Dr.  Schiess  draws  a  vivid  picture  of  the  sun-scorched 
interior  plateau  on  which  Torreon  is  placed,  though  he  remarks  on  the  industrial 
development  which  even  here  has  been  fostered  by  the  enlightened  rule  of  President 
Diaz.  But  the  part  of  the  journey  which  presents  the  greatest  interest  is  that  by 
the  still  little-frequented  mule-track  across  the  Sierra  Madre,  during  which  the 
travellers  often  camped  in  the  open  with  a  night  temperature  as  low  as  18^^  Fahr. 
Towards  the  east  of  the  range  such  forests  as  ever  existed  have  been  almost 
entirely  destroyed  by  the  inveterate  proclivities  of  the  Spanish  race  in  this  direction, 
but  in  the  more  central  and  western  parts  the  track  leads  through  continuous 
forests,  almost  entirely  of  pines  at  the  higher  levels,  but  with  oaks  and  other  trees 
as  the  ground  falls  to  the  west.  Few  inhabitants  were  seen  among  the  mountains, 
except  at  occasional  ranches  which  were  passed.  Further  south,  on  the  way  from 
San  Bias  to  Mexico  city,  the  beaten  track  was  again  left  at  various  points,  and  the 
description  of  this  section  of  the  country  is  of  considerable  interest.  The  book  is 
throughout  well  illustrated  by  photographs. 

>  Unknown  Mexico.*    By  Carl  Lumholtz.    2  vols,  (illustrated).    Macmillan.    1903. 

Even  before  the  publication  of  his  graphic  account  of  the  Queensland  aborigines 
(*  Among  Cannibals,*  1889),  Mr.  Lumholtz  had  made  arrangements  to  prosecute  his 
studies  of  primitive  races  in  the  still  imperfectly  explored  regions  of  the  Mexican 
platean.  The  special  attractions  were  the  current  reports  of  the  cavemen  surviving 
in  the  Western  Sierra  Madre,  whose  possible  relations  with  the  recently  extinct 
clifT-dwellers  of  the  Colorado  caflans  presented  a  fascinating  subject  to  arcluBJ- 
logical  students.  Aided  by  liberal  donations  from  Mr.  Andrew  Carnegie  and  other 
private  sources,  and  from  the  American  Museum  of  Natural  History  and  Geogra- 
phical Society  of  New  York,  Mr.  Lumholtz  was  enabled  to  lead  four  separate 
expeditions  to  the  western  parts  of  the  republic — one  quite  alone,  the  others  in 
association  with  Mr.  A.  M.  Stephen,  Mr.  C.  Y.  Hartman,  Dr.  A.  Hrdlicka,  and 
several  other  distinguished  naturalists.  These  expeditions  were  carried  oat  at 
intervals  between  the  years  1890  and  1898,  and,  as  stated  in  the  sub- title  to  the 
present  work,  constitute  "  a  record  of  five  years'  exploration  among  the  tribes  of 
the  Western  Sierra  Madre,  in  the  Tierra  Caliante  [hot  zone]  of  Topic  and  Jalisco 
and  among  the  Tarascoi  of  Michoacan." 
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Most  of  the  results  have  already  appeared  in  the  Bulletin  of  tfae  AmericiD 
Geographical  Society,  in  the  Proceedings  of  the  American  Academy  of  Arte  and 
Sciences,  in  this  Jaurnal,  and  in  various  other  scientific  periodicals.  Bat  the 
author  was  well  advised  to  resume  the  whole  subject  in  the  consecutive  narrative, 
enriched  by  numerous  illustrations  and  maps,  which,  with  a  lio^:uUtic  appendix 
and  other  useful  added  matter,  forms  the  contents  of  these  two  handsomely  equipped 
volumes. 

As  stated  in  the  paper  on  his  ''Mexican  Explorations**  in  the  JoumaZ  for  February, 
1903,  Mr.  Lumholtz  found  that  the  Tarahumara  cavemen  were  unconnected  with 
the  ancient  cliff-dwellers  of  the  South- Western  United  States,  and  a  primary  object 
of  his  researches  was  thus  settled  in  a  negative  sense.    But  while  this  **  connecUns; 
link  *'  was  snapped,  others  of  wider  significance  were  unexpectedly  suggested,  if 
not  established.    A  great  part  of  the  second  volume  is  devoted  to  the  Hoichol 
natives,  who  beyond  all  others  are  noted  for  the  deep  religious  feeling  which  per- 
meates the  whole  social  system,  and  finds  expression,  so  to  say,  in  the  symbolie 
spirit  breathed  into  all  their  works,  and  animating  all  their  surroundings.     This  is 
remarkable  enough  in  the  case  of  a  people  holding  such  a  low  cultural  position  as 
they  do.    But  it  is  still  more  remarkable  when  we  find  their  highly  developed 
symbolism  revealing  many  elements  in  common  with  the  systems  prevalent  amongst 
the  Pueblo  Indians  in  the  far  north,  and  amongst  the  Aztecs  of  the  Mexican  valley. 
Such  connecting  linkp,  long  suspected  by  arcbseologists,  are  certainly  strengthened 
by  the  investigations  of  Mr.  Lumholtz,  who  further  points  out  that  some  of  the 
pottery  unearthed  by  him  in  several  districts  '*  forms  a  transition  from  the  culture 
of  the  pueblos  of  Arizona  and  New  Mexico  to  that  of  the  valley  of  Mexico,  1000 
miles  farther  south  "  (vol.  i.  p.  94).    Thus  everything  goes  to  confirm  the  growing 
opinion  that  the  Aztec  migrations  were  really  from  the  Dorth ;  while  some  even 
hazard  the  somewhat  risky  opinion  that  the  seven  caves  of  the  shadowy  ArA\^xi  of 
the  Nahua  traditions  may  be  the  equally  shadowy  '^  seven  cities  of  Cibola  **  which 
the  early  Spanish  adventurers  went  in  quest  of  and  thought  they  had   found 
amongst  the  Casas  Orandes  of  the  Tusayan  pueblos.    In  any  case,  the  range  of 
these  huge  communal  structures  is  much  greater  than  is  commonly  supposed ;  and 
in  the  "  Cave  valley  "  of  the  state  of  Chihuahua  Mr.  Lumholtz  explored  the  ruins 
of  a  great  number — '*  not  palaces,  but  simply  dwellings,  the  whole  village^  which 
probably  once  housed  3000  to  4000  people,  resembling  in  its  general  characteristics 
the  pueblos  in  the  south-west*'  [of  the  United  States]. 

Here  were  recovered  many  beautiful  jars  and  bowls,  "  far  superior  in  quality 
and  decoration  to  anything  now  made  in  Mexico  "  (i.  p.  88).  But  even  these  were 
eclipsed  by  the  earthenware  objects  brought  to  light  in  the  Tepic  district  much 
farther  south.  Some  of  these,  like  those  described  by  Mr.  Holmes  from  Ghiriqui 
(Costa  Rica),  had  an  exquisite  polish  resembling  true  glaze,  and  one  superb  vase* 
described  and  beautifully  reproduced  with  all  its  wealth  of  colour  (vol.  ii.  p.  296),  will 
rank  amongst  the  very  finest  specimens  yet  discovered  in  the  New  World.  Well 
may  the  lucky  finder  exclaim  that  "  not  many  specimens  of  such  ware  are  to  be 
seen  in  the  museums  of  the  world,  and  in  some  respects  [the  gold  foil  and  rich 
greenish-blue  sheen  of  the  opalescent  turkey  plumage],  none  of  them  is  comparable 
with  the  one  here  described  "  (p.  297). 

The  only  fault  to  be  found  with  these  handsome  volumes  is  their  inconvenient 
weight,  which  is  due  to  the  unusually  thick  paper,  needed  perhaps  for  the  effective 
reproduction  of  the  numerous  original  illustrations. 

A.  H.  Eeahe. 
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The  Italian  Arctic  Expedition,  18&9-1900. 

*  La  Suna  PoJare  nel  Mare  Artico,  1899-1900.*    Pp.  592.    *  OBserrazioni  Boientifiohe 

esegaite  durante  la  Spedizione  polare  di  S.A.K.  Luigi  Amedeo  dl  Savoia,  Duca 
degli  Abrozzi,  1899-1900.*    Pp.  723.    Milan  :  HoeplL     1903. 

*  On  the  Polar  Star  in  the  Arctic  8ea.'    By  H.R.H.  Lnigi  Amedeo  of  Savoy,  Duke  of 

the  Abruzzu    TrauBlated  by  William  Le  Queux.    Two  voU.    London :  Hntohin- 
son  &  Co.     1903. 

In  these  two  volumes  recently  published,  a  detuled  account  is  given  of  the 
work  of  the  Italian  Arctic  Expedition.  The  leader,  the  Duke  of  the  Abruzzi, 
relates  the  incidents  of  the  voyage  to  Prince  Budolf  island,  and  the  work  of  the 
party  at  their  winter  quarters  at  Teplitz  bay.  The  voyage  up  the  British  channel 
was  not  accomplished  without  difficulty  owing  to  the  floating  ice,  and  on  the  return 
voyage  the  vessel  was  imprisoned  in  the  ice  for  fourteen  days,  and  carried  oat  to  sea 
through  Da  Bruyne  sound.  In  Teplitz  bay  the  Stella  Polare  was  berthed  amidst 
the  land-ice,  which,  however,  did  not  protect  it  from  the  pressure  of  the  pack  out- 
side, and  consequently  the  members  of  the  expedition  had  to  make  a  hasty  retreat 
to  the  shore.  Fortunately,  it  was  found  possible  to  repair  the  damage,  and,  with 
great  labour  and  by  the  use  of  mines,  to  extricate  the  vessel  in  the  following 
summer.  In  the  autumn  a  sledge  expedition  was  made  round  the  island,  which 
was  found  to  be  covered  with  an  ice-cap,  leaving  only  a  few  patches  bare  at 
Teplitz  bay.  Cape  Saulen,  and  Cape  Fligely.  In  1874,  when  Payer  travelled  to 
Cape  Fligely,  the  exposed  ground  seems  to  have  been  more  extensive,  and  probably 
the  ice-surface  is  now  contracting  again,  for  the  loss  from  evaporation  and  melting 
is  certainly  greater  than  the  gain  from  precipitation.  Owing  to  the  lowness  of  the 
island,  there  is  little  movement  in  the  ice,  and  no  calving  of  icebergs  was  witnessed. 

The  chief  geographical  discoveries  of  the  expedition  were  reported  in  the 
Journal^  vol.  xviii.  p.  282,  where  also  a  sketch  was  given  of  Captain  Cagni's  trying 
aod  exciting  journey  towards  the  pole,  when  he  succeeded  in  reaching  some  30 
miles  (86^  34'  N.)  beyond  Nansen's  farthest ;  and  allusion]  was  made  to  the  diffi- 
culty he  experienced  in  regaining  the  island  owing  to  the  westerly  drift  of  the  ice 
and  the  leads  that  constantly  opened  and  closed  in  the  pack.  How  great  were  the 
obstacles  he  had  to  overcome  may  be  learned  from  his  own  narrative.  He  was  pro- 
vided with  kayaks,  but  they  had  been  damaged  on  the  journey,  nor  could  they 
have  been  used  amidst  the  shifting  ice.  Frequently  Captain  Cagni  crossed  a 
channel  on  a  small  piece  of  floe,  taking  with  him  a  rope,  by  which  his  companions 
towed  themselves  across  with  the  dogs  and  sledges  on  a  larger  block  ;  and  on  one 
occasion  a  short  voyage  was  made  on  an  ice-block,  the  sails  of  the  kayaks  being 
hoisted  to  catch  the  wind.  Dr.  Cavalli,  who  commanded  one  of  the  parties  which 
accompanied  Captain  Cagoi  part  of  the  way,  had  also  to  contend  with  broken  ice, 
but  returned  safely  to  Teplitz  bay,  whereas  Lieut.  Querini,  though  he  started  back 
earlier,  when  Prince  Rudolf  island  was  still  in  sight,  was  lost  with  his  two  com- 
panions. 

l*he  expedition  was  well  provided  with  instruments  of  all  kinds,  and  scientific 
work  was  carried  on  with  regularity,  the  physical  observations  being  under  the 
supervision  of  Captain  Cagnl,  while  Dr.  Cavalli  took  charge  of  the  zoological, 
botanical,  and  mineralogical  collections.  Soundings  were  taken  in  Nightingale 
sound,  where  a  maximum  of  250  fathoms  was  obtained,  and  in  the  southern  part  of 
the  British  channel.  At  Teplitz  bay  hourly  observations  of  the  atmospheric 
pressure,  temperature,  and  humidity  were  recorded,  and  in  summer  of  the  direc- 
tion and  velocity  of  the  wind,  all  of  which  are  given  in  tables  in  the  scientific 
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report.  The  lemperiiture  in  nioter  w«!)  not  extreme  for  the  latitude,  the  meto  f<>f 
the  coldwt  month,  February,  beiog  — 21'''4   Fabr.,  while  the  lowest  readingvu 

~it°''2.     The  force  of  gravity  was  determined  at  Cape  Flora  and  st  Teplits  hij 
with  theSteraeck  pendulum  apparatus.  The  roault  for  Cape  Flora  was  ^  =0*8308£ 
(32-25413  feet),  and  (or  Teplilabayy  =!1'83240  m.  (32-25911  feet).     Prof.  Luigi 

i'bIbzzo  coDtiibutea  a  report  on  the  magnetic  observatiouti.  and  Lieut.  Alcfvio  oa 
the  tidnl  measuremeots.  The  latter  has  aUo  workel  out  the  aHtronomical  uhsorn- 
liooa,  and  (rives  liie  following  co-ordinales  :  Capo  Flora,  lat.  73°  S6'  47"  N,  {Jaci- 
BOD,  79°  57' 1"),  long.  3' 20"  38*  E.;  Teplitsi  bay,  lat.  81°  47' 36"-2,  long,  3»  oL" 
16*  E. ;  Cape  Fligely,  lat.  81°  50'  43"  N.  Captaia  Cagni  carried  with  him  on  his 
ezcuraioa  oorthwardit  a  mirror,  Instead  of  a  mercurial  horieon,  oa  account  of  >ta 
smaller  weight.  Ue  fouod  it  very  difficult  to  level,  and  was  not  eatiafied  with  thv 
results.  Lieut.  Alessio  believes  that  the  obHervations  taken  from  the  natural 
hoiizoQ  are  reliable,  and  are  not  affacted  to  any  appreciable  extent  by  variationa  in 
refraction.     Nevertheleaa,  it  is  to  be  regretted  that  a  mercurial  horizon   wao  nol 

Ab  already  mentioned  in  the  repart  in  the  Joamal  rrferred  to  above,  animal  life 
ia  not  abundant  on  Prince  Rudolf  island.  Eight  Bpeciea  of  birda  were  obtained,  all 
of  which  have  been  observed  further  pouth,  andeggaof  theglaucouH  and  ivory  gnllt. 
the  dovekie,  and  the  little  auk  were  collected.  Of  the  molluscs  three  are  probably 
new  apecies.  The  botanical  collection  was  small,  as  might  be  expected  in  aa  ialanil 
as  fat  north  nnd  mosily  covered  with  ice.  One  species  only  is  new  to  aciettce,  a 
fungus  which  has  been  named  by  Prof.  Mattirolo  Aseochyla  Doris  Aprtitii  aAet 
the  leader  of  the  expedition.  The  report  also  contains  pajwrs  on  tho  remaina  of 
reindeer  found  on  Prince  Rudolf  island,  meaaurements  of  nineteen  apeoimens  of 
polar  cod  and  of  a  white  wbale,  and  of  skulU  of  walruses  and  polar  bears.  1 
basalts  and  zeolites  oE  the  island  are  also  fully  described. 

The  general  narrative  abounds  with  incident,  and  the  story  aa  a  whole  is  foil 
of  interest.  The  English  translation  is  well  done,  and  the  iiandsome  vulumea  arc 
richly  illustrated,  aod  contain  leveral  maps,  as  do  also  the  volumes  on  ths  scien- 
tific results. 


PHYSICAL  AND  BIOLOGICAL  GEOGRAPHY. 

The  Veoetaiiun  of  the  EASin. 
'  Die  Vegetation  der  Etde.'     Sammlung  pflanien!;«>grnphi6Plier  Sloiiographlea  heraoi- 
gegebcn  tod  A.  Engler  und  O,  Dmde.     6  vols.      Leipzig  :  Engelmann.     1896-1902. 

Geographical  Iwtgny  has,  unfortunately,  not  been  considered  by  most  travellers 
in  foreign — known  or  unknown  districts  a  subject  worthy  of  careful  study  before 
leaving  home.  In  spite  of  this,  however,  every  large  expedition  does  of  course 
bring  back  a  more  or  less  bulky  collection  of  dried  or  preserved  plants,  many  of 
which,  however,  often  only  represent  the  mote  conspicuous  flowtring  plants.  The 
material  thus  brought  back  is  named  by  experts,  and  lengthy  lists  of  plants  are 
drawn  up  by  {wracns  who  may  never  have  seen  any  of  the  [)lants  Ihey  are  examining 
in  anything  but  a  dried  condition.  The  lists  drawn  up  in  this  way  are  useful  only 
for  ascertaining  the  geographical  distribution  of  the  plant  species.  The  geogtapbical 
distribution  of  the  plant  jpcei'ei  is,  however,  only  one  aspect  of  geographical  botany. 
From  a  purely  geographical  point  of  view,  it  is,  perhap?,  the  least  important ;  from 
a  purely  botanic^d  point  of  view,  it  is  certainly  the  least  interesting. 

During  the  last  few  years  botany  has  in  all  its  branches  been  mora  and  mom 
iiiHuenced  by  the  physiologicAl  aspect  of  questions  and  problems.  In  no  branch 
has  this  gradual  change  been  more  noticeable  than  in  geographical  botany. 
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The  plant  species  has  been  replaced  in  importance  by  the  plant  form.  The 
plant  form — in  its  internal  and  external  structure — ^is  an  expression  of  the  way  in 
which  the  plant  has  adapted  itself  to  certain  external  conditions.  Given  certain 
conditions  prevailing  equally  over  a  large  area,  we  find  the  plants — whatever  the 
specific  differences  may  be — ^assuming  certain  common  external  and  internal 
structures.  They  are  said  to  belong  to  the  same  plant  form.  An  association  of 
similar  plant  forms  gives  us  a  formation. 

Roughly  speaking,  three  chief  formations  may  be  distinguished — forest  land, 
grass  land,  and  desert  land.  Their  presence  in  any  region  depends  on  the  amount 
of  water  available  for  the  plant,  and  may  thus  be  directly  due  to  the  rainfall  and 
atmospheric  moisture.  Forest  land  demands  a  large  supply  of  water,  desert  land 
is  satisfied  with  very  little  indeed.  But  we  may,  in  the  centre  of  a  climatic  forest 
formation,  get  a  miniature  desert,  owing  to  some  peculiarity  in  the  nature  of  the 
soil.  The  latter  may  consist  of  a  mass  of  porous  rocky  material,  which  causes  all 
the  water  from  rain  and  other  sources  to  immediately  soak  away  into  the  ground. 
The  climatic  forest  is  interrupted  by  a  desert  on  account  of  certain  conditioDs 
obtaining  locally,  which  are  strong  enough  to  counteract  the  effect  of  the  climate. 
Such  a  local  desert  would  be  called  an  edaphic  formation. 

The  vegetation  of  any  district  is  dependent  in  the  first  place,  therefore,  on 
climatic  conditions,  and  in  the  second  place  on  edaphic  conditions. 

The  composition  of  the  flora  of  any  district — that  is,  the  plant  species  and 
natural  orders  met  with— depends  almost  entirely  on  the  distribution  of  temperature. 
This  is  evident  already  when  tracing  the  distribution  of  plant  species,  but  becomes 
still  more  evident  if  we  take  genera  or  even  natural  orders.  The  present  state  of 
any  flora  composed  of  plant  species  is  the  result  of  historical  development ;  that  of 
the  native  vegetation,  consisting  of  plant  forms,  is  an  expression  of  the  climatic  or 
edftphic  conditions  obtaining  within  recent  times. 

Forest  land,  grass  land,  and  desert  land  are  the  three  chief  formations,  but  we 
get  various  intermediate  types  of  vegetation,  of  which  the  savannas,  intermediate 
between  the  forest  and  the  grass  land,  are  an  example. 

The  geographical  distribution  of  the  plant  species  and  the  composition  of  the 
flora  of  any  given  district  is  a  matter  of  study  for  the  botanist,  pure  and  simple.  A 
knowledge  of  the  distribution  of  plant-forms — that  is,  a  knowledge  of  the  composition 
and  nature  of  the  vegetation,  as  reflecting  the  influence  of  external  conditions — is 
of  the  utmost  importance,  not  only  to  the  botanist,  but  also  to  the  geographer. 
The  internal  and  external  structure  of  a  plant,  when  taken  into  proper  account, 
may  indicate  fairly  well  the  present-day  climatic  and  geological  conditions  of  the 
district.  But  experience  is  necessary  before  the  secrets  thus  held  by  the  plants  are 
disclosed.  These  secrets,  furthermore,  are  nearly  in  all  cases  revealed  only  on  the 
spot.  Dried  or  preserved,  many  characteristic  features  of  the  plant-form  are 
destroyed  and  disappear. 

On  the  occasion  of  the  meeting  of  the  International  Geographical  Congress  at 
Berlin  in  1899,  a  most  important  paper  on  the  history  and  development  of  geogra- 
phical botany  was  published  by  Engler.  Engler  divides  the  study  of  plant-geography 
into  three  branches.  Floristio  geobotany  determines  the  flora  of  a  country,  and 
maps  out  its  districts,  regions,  and  formations.  Physiological  geobotany  explains 
the  occurrence  and  nature  of  the  plant-forms,  which  make  up  the  vegetation,  by 
studying  the  prevailing  climatic  and  edaphic  conditions.  Developmental  geo- 
botany tries  to  explain  the  development  and  evolution  of  the  plant  world  in  terms 
of  the  history,  geological  and  otherwise,  of  the  district.  He  goes  on  to  say  that 
no  one  of  these  branches  of  plant-geography  will  be  furthered  materially  by  any 
worker  who  is  not  a  botanist.    This  is  certainly  very  true,  for,  generally  speaking. 
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only  a  botanist  can  advance  botanical  science.  But  a  certain  amount  of  knowled^ 
on  the  subject  of  physiological  geobotany,  or  ecology,  as  it  is  aometinies  cmlled,  will 
certainly  be  of  great  use  to  travellers,  and  thus  the  science  of  geography  may  be 
furthered.  I  need  hardly  mention  here  that  even  a  small  amonnt  of  practicd 
acquaintance  with  this  branch  of  botany  would  make  it  hi  easier  for  the  tniTeUflr 
to  describe  scenery,  in  which  plants  usually  play  such  a  prominent  part.  Bj  being 
trained  to  use  certain  definite  and  well-defined  technical  terms  to  describe  the 
vegetation  of  any  district,  geographers  would  on  their  travels  be  able  to  give  a  &r 
better  idea  of  the  regions  they  have  visited  than  they  are  at  present. 

The  object  of  these  few  general  remarks  is  to  call  attention  to  a  series  of 
geobotanical  monographs,  which   are  now  in  course  of  publication   under  the 
joint  editorship  of  Prof.  A.  Eugler  and  Prof.  Oscar  Drude.     It   is  called  *Die 
Vegetation  der  Erde.' 

In  their  preface,  the  editors  have  stated  what  the  object  of  this  pablication  is. 
It  is,  in  the  first  place,  intended  to  collect  all  that  is  known  about  certain  fioristic 
districts,  and  publish  the  results  in  the  form  of  a  number  of  separate  monographs. 
Each  monograph  will  serve  a  twofold  purpose.  The  material  which  has  so  fu 
accumulated  will  be  more  readily  available  for  consultation,  and  travellers  will 
more  readily  than  heretofore  be  able  to  ascertain  what  is  known  about  any  district 
and  what  still  requires  further  elucidation.  These  monographs  are,  thereforp, 
intended  as  guides  both  for  the  geographer  and  the  botanist. 

The  whole  work  on  the  vegetation  of  the  Earth  will  be  published  in  three 
parts.  The  first  part,  which  is  to  appear  last,  will  deal  with  the  general  principles 
of  geobotany,  climatology,  in  its  influence  on  plant  distribution,  the  development 
of  floras,  and  investigation  of  their  phylogeny,  based  on  geology  and  biology. 

The  second  part,  which  also  will  be  published  later,  will  be  devoted  to  the 
plant  formations,  more  particularly  those  of  Europe  and  the  neighbouring  countriei. 
The  various  formations  will  be  treated  of  in  separate  monographs. 

The  third  part  consists  of  a  series  of  monographs,  now  in  course  of  publicatioD, 
descriptive  of  naturally  well-defined  floral  districts.  It  is  proposed  to  complete 
this  part  first,  as  far  as  Europe  is  concerned,  before  proceeding  to  parts  one  and 
two.  Id  the  case  of  extra-European  districts,  it  may,  however,  be  impossible  to 
keep  them  quite  separate.  So  far,  six  volumes  have  appeared,  dealing  respec- 
tively with  the  distribution  and  conditions  of  plant-life  in  the  Iberian  peninsula, 
the  Carpathians,  the  Caucasus,  Illyria,  North  and  Central  Germany.  Each  volume 
contains  a  full  account  of  the  plant  species,  plant  forms,  and  plant  formations  met 
with  in  the  particular  district.  The  books  and  papers  containing  references  to 
the  latter  are  also  listed.  Illustrations  and  maps  are  made  use  of,  but  rather 
sparingly. 

0.  V.  Dabbishibk. 
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THE  SOCIETY. 

The  Antarctic  Expedition. — Since  our  last  number  was  published,  some 
additional  details  respecting  the  Antarctic  Expedition  have  come  to  hand, 
both  through  telegrams  to  the  public  press  and  through  a  despatch  from 
Captain  Colbeck,  supplementing  the  original  report  of  Captain  Scott. 
From  this  it  appears  that  the  possibility  still  remains  that  the  Ducoverg 
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may  retnrii  this  season,  the  final  decision  depending  on  the  date  of  the 
breaking  up  of  the  ice.  This  would  seem  to  imply  that  the  ship  was 
still  fast  in  the  ice  when  the  Morning  sailed  homewards,  but  in  this  case 
it  could  hardly  be  expected  to  be  released  before  the  return  of  winter. 
Again,  it  is  stated  that,  the  present  position  being  unsuited  for  more 
extended  operations,  new  quarters  would  be  sought  and  work  continued ; 
which  does  not  fit  in  with  the  idea  that  freedom  of  movement  was  not 
open  at  the  time.  In  any  case,  the  supplies  taken  over  from  the 
Morning,  together  with  such  part  of  the  original  stores  as  had  not  been 
condemned,  arc  said  to  be  quite  sufficient  for  another  twelvemonth;  but 
this  does  not,  of  course,  obviate  the  necessity  for  the  return  south  of 
the  Morning  next  season,  in  case  the  Discovery  does  not  make  her  way 
out  before  the  final  setting  in  of  winter.  As  regards  the  work  aocom- 
plished  by  the  sledge-parties,  it  is  now  known  that  Captain  Scott  and 
his  companions  were  out  for  ninety-four  days,  instead  of,  as  was  stated 
in  the  first  telegram,  going  south  94  miles  only.  This  correction, 
together  with  that  already  made  in  the  Journal  with  regard  to  the 
highest  latitude  reached  (82'  17'),  removes  the  chief  difficulty  in  the 
way  of  following  the  course  of  the  expedition.  Another  sledge-expe- 
dition, not  alluded  to  at  first,  was  that  of  a  party  under  Lieut. 
Amiitage,  which  is  now  stated  to  have  gone  west  for  fifty-two  days, 
reaching  an  altitude  of  9000  feet,  and  at  one  point  making  a  perilous 
descent  by  an  ice-slide  of  3000  feet.  On  the  return,  Lieut.  Armitage 
fell  into  a  crevasse,  remaining  suspended  30  feet  below  the  surface, 
and  was  only  saved  by  being  roped  to  the  rest  of  the  party.  This 
journey  should  be  of  special  interest,  as  it  must  apparently  have  led  at 
right  angles  to  the  coast,  into  the  very  heart  of  Victoria  Land.  The 
symptoms  of  scurvy,  which  made  their  appearance  during  the  course 
of  these  expeditions,  disappeared.  Captain  Colbeck  says,  after  the  return 
to  the  ship.  Lieut.  Shackleton  was  advised  by  the  doctor  to  return, 
but  all  who  stayed  with  the  Discovery  were  in  good  health  and  spirits, 
and  cheerfully  volunteere  1  to  remain  another  season  in  case  of  need. 
Lieut.  Mulock,  who  went  out  in  the  Morning,  volunteered  for  service 
in  the  Discovery  in  the  place  of  Lieut.  Shackleton. 

BUBOPE. 

Sand-hill  Vegetation  on  the  Lancashire  Coait.— A  large  part  of  the 

Lancashire  coa^t  is,  as  is  well  known,  fringed  by  drifted  sand-hills,  which  attain  an 
extension  hardly  surpassed  on  any  of  the  British  coasts.  In  spite  of  the  sandy 
nature  of  the  soil,  the  district  has  a  fairly  rich  flora,  and  its  waste  places  seem  to 
offer  unusual  opportunities  for  the  establishment  of  adventitious  species.  Four 
such,  which  seem  to  he  gaining  ground  with  more  or  less  rapidity,  are  described  by 
Mr.  C.  Bailey,  from  the  neighbourhood  of  St.  Anne's-on-the-Sea,  near  Blackpool, 
in  the  Memoirs  of  the  Manchester  Literary  and  Philosophical  S  jciety  for  December 
15, 1902.  The  firbt  is  one  of  the  North  American  evening  primroses  {(Enothera 
hiennis,  Linn.),  which  has  been  established  on  parts  of  this  coast  for  seventy  or 
eighty  years,  and  is  one  of  the  earliest  plants  to  grow  upon  newly  disturbed  ground. 
No.  v.— May,  1903.]  2  o 
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Although  a  prey  to  ccnstant  plucking,  owing  to  its  conspicuous  flowers,  it  con- 
tinues to  spread  more  and  more.  Another  colonist  is  the  Sisymbrium  pannonicum 
(Jac«i.)>  A  crucifer  from  continental  Europe  and  Western  Asia,  which  also  ocean 
alK)Ut  Preston.  Mr.  Kailey^a  observations  show  that  in  1902  it  occupied  a  larger  arei 
than  in  l!KH,  and  is  extending  inland.  A  third  alien,  which,  though  apparently  esUb- 
Ushod  8vm)o  years,  doos  not  seem  to  have  been  previously  reported  from  St.  Anne's, 
is  a  dwarf  form  of  the  American  ragweed.  Ambrosia  artemisia^oJia  (a  aomewhit 
aberrant  comix«ite\  regarded  as  a  i>emicious  weed  on  the  other  side  of  the  Atlantie. 
It  gn^ws  at  St.  AnDe*s  in  patches  several  yards  in  diameter,  monopoliziDg  the  rough 
hollows  of  the  sand-hills  almost  to  the  exclusion  of  the  native  Teg:etatioD.  Its 
rapid  sprvad  is  occasioned  by  its  habit  of  giving  otf  underground  runners  or  stoloos, 
sometimes  over  4  fee;  long,  from  which  upright  shoots  spring  at  interrals.  It  ii 
suggested  that,  as  fowls  were  formerly  kept  in  the  locality,  fruits  of  the  Ambrosia 
may  have  been  included  in  grain* sweepings  from  the  docks,  with  which  the  foiris 
may  have  Ken  fe^).  The  fourth  adventitious  species  is  a  yetch,  a  near  ally  of 
riViti  cnu^M,  which  api^ears  to  be  still  rare,  and,  tboogh  found  in  every  Enropein 
country  but  Great  Britain,  seems  now  for  the  tirst  time  recorded  from  this  country. 

The  Oeologieal  Hiltorj  of  the  Site  of  Salzhnrg.— An  interesting  investi- 
gation into  the  gei  logy  of  the  region  upon  which  the  town  of  Salzhnrg  stands,  and 
the  hi>Tory  of  its  present  nelief«  has  been  mace  by  Herr  Hans  Crammer,  at  tbe 
•ugg««tion  of  Prof.  IVnck.  The  Monchsberg  and  the  Keinberg,  which  overlook  tbe 
struts  of  the  western  parts  v^f  the  town  and  us  outskirts,  are  chieflv  composed  of 
the  so-^aUcd  "ivaliburgtr  Xajreldun."*  As  the  resaU  of  their  own 
W;ihner  and  Fugct^r  have  ci^nc.uded  that  ibis  cvngl.^merate  formatioo  is  of 
glacial  aj^f,  while  Tecv  k.  in  *  Die  Alpen  im  Eisreitiltcr,*  maintains  that  it  is  of 
iutei^lacUI  orij:in.  A  study  of  some  T>EC*en:  excavaiiTss  has  enabled  Herr  Crammer 
to  *kow  tVat  Perok*s  view  is  the  oorrec:  one,  and  members  of  the  •'glacier'* 
eaouT^ior.  at  :V.e  tVrtrc'.r-iirg  CKxI.^.cal  C:ai:re*5  w:/.  have  an  opportnnity  of 
esnuninir.g  the  new  tfspof^unei^  In  K>th  the  M^ncLsbcri:  and  the  Reinher^  tbe 
**Kapf'.::uV. '*  show>  re^ulir  reccii:^,  w:;-i  s  *iarr  vi:r,  :he  strata  resting  on  a 
bed  of  sar.v;s5o::e*  which  is  turn  !:<*  on  a  =:*«  :f  K-uIiei*  and  pebbles^  Peo^ 
a&i  Ort::.r.-.er  have  >hown.  irv^s:  :n:craal  eviirr^ft*.  that  ihis  latt  is  a  groond 
cxvainr,  and  ih*:  :S  .*  :'.ifr  :han  :he  *Na^'.£.:i"  :<  rrrreo,  =?:■:  ocIt  br  its 
*>»«"  '.«Tif\  which  vntninKr  has  irx^ed  inwir.:*  :. r  -r  fee:,  b-*  cy  the  cniae 
ahivnkv  cc*  *:or<^  cc  j-^rK^ts  trcni  :hf  "  Xace'.r -h  '  wi:h:n  ::.  Craxiaer  ini 
his  far:*  as  :cl!cw* :  A  rtrrta:  vf  :^e  S»als:nr^  ilwi^:  ,:  ihe  :.'*  peri:) 
tiK  :vcina:icn  c:  a  jlx<  ^eh:r>i  the  ;<m:.iial  n::ri.::.*  :c  :i*  aDTti,  a$  p 
iicw^  ani  :n:c  ih:#  Lake  h.  wee  ;he  j:la:i*r  ^a-.ir.  ::*  Tr:«r:  Salsarh^  Ai  the 
rjjccth  cf  :h:-  jir^jLn:  a  iil^i  n^Tir^l".*- :.m::c.  tt::!  ::«  rvra:*!  «r:aK3re  cf  a 

*i.^  nfirr'ai-ri  c',i:  ;?.  :h:*  wj^^  :»cTi;:ti  fr*;  r\  fr:  >i.ni  :*.rrK^  iz. 
«i*  rf."^iir.-..  tv.-.  ;:  fT.  a*  ;h«<  i-<*.ia  xr^w  jbkf~-»~iJ .\5>  tni  ihi  ?xrfla~ 
*;arpf-  *.<:: :  f<  a:  i  >:.  ■.  e*  w^.-^j  .-fr».iK**i.     Ti*  ra 
!>■*  i.rk.r.T^  .  .   ::?  "a-k;.   n::  sirlficrf.  ::f   ..  w- 

*.>"    ;<^         »  -.  ■"         •♦.■  I'V-  —  -■■  •**        "^  *..""'■'  •    -  ♦      *  "~».* 

*'*.*'**  *  **   tT     "ii"       ''*i    '*■.       *     ".  t   '^  r  t  •  ■*    rt* "-"*    «--.  r  -     ■-     • 

:?-.'   uc:-  r   ."    :  .h^   »-a:ir  i.:h  j^i    ani  *h:  ^:~i.:.; 

Kc^    T  £-sC-.L.   r'.:!.:^   .  -  ar.Ta- .::n  t:.i  ::>  j^;-.  :."fi  . -Tr-i^rvti^  J 
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fluh"  remained  undisturbed;  the  strata  of  the  MoDchsberg  dip  towards  the  main 
dolomite  of  the  Salzburg  Festungsberg,  and  the  Reinberg  may  owe  its  preservation 
to  the  same  mass.  On  the  outskirts  of  the  town  tho  "  Nagelfluh  "  of  the  Hell- 
brunner  hill  joins  the  outcrop  of  a  bed  of  the  older  '*  Gosaukonglomerat,"  and 
another  relic  of  the  old  delta-coyering  is  found  in  the  **  erosion  shadow  "  of  a  hill  of 
nummulite  limestone. 

The  Development  of  the  Vegetation  of  Central  Oermany.*— The  author 

of  this  paper  gives  first  his  own  views  on  the  origin  and  development  of  the  vege- 
tation of  to-day  in  Central  Germany,  and  then  criticizes  very  strongly  the  views 
held  by  Drude.  He  begins  by  discussing  the  early  periods  of  the  last  ice  age, 
when  the  country  was  covered  with  plants  of  an  alpine  and  northern  character, 
and  but  few  representatives  of  the  steppes  of  the  preceding  warm  period  were  left. 
Of  forest  land  there  was  little,  but  gradually,  with  the  increase  of  warmth,  Picea 
cxceha  appeared,  driving  away  Pintis  sylvestris,  Betula  puhescens,  Larix  europxa 
and  Finus  cembray  and  itself  giving  way  to  Fagus  sylvatica.  The  advance  of  the 
forest  coincides  with  a  retreat  of  the  remaining  plants  of  the  coldest  period.  The 
increasingly  warm  climate  with  its  heavy  rainfall  gradually,  however,  led  to  a 
period  with  a  moister  and  colder  climate.  It  is,  however,  impossible  here  to 
follow  the  author  further  in  his  very  elaborate  but  comparatively  short  account 
of  the  series  of  changes  in  climate  and  vegetation  which  intervened  between  the 
last  glacial  period  and  the  condition  of  things  obtaining  in  Central  Germany  to*day, 
with  its  climate,  typically  continental,  and  its  extensive  forestF.  The  author 
refers  the  reader  to  a  series  of  his  own  publications,  where  the  whole  subject  is 
dealt  with  more  clearly  than  is  possible  in  a  short  paper,  more  than  half  of  which 
is  made  up  of  strong  criticisms  of  the  work  done  by  other  authors. 

Zoological  Eesearch  in  the  Adriatic— An  aesociation  for  the  advance- 

ment  of  scientific  research  in  the  Adriatic  has  been  founded  recently  in  Vienna. 
At  the  inaugural  meeting,  which  was  held  in  the  university  on  March  24,  the 
proceedings  were  opened  by  the  Rector  of  the  University  of  Vienna,  Hofrath 
Gussenbauer,  and  after  a  speech  by  the  president  of  the  new  association,  Count 
Vettcr  von  der  Lilie,  Prof.  Berthold  Hatschek  delivered  an  address  on  "Marine 
Research."  The  work  of  the  association,  which  will  co-operate  with  the  Govern- 
ment biological  station  at  Trieste,  will  in  the  first  instance  consist  in  establishing 
and  maintaining  a  marine  aquarium  at  Trieste,  and  in  fitting  out  a  suitable 
steam-vessel  for  the  scientific  exploration  of  the  northern  part  of  the  Adriatic. 

Eeafforestation  in  Italy. — A  consular  report  on  the  trade  of  Naples  dwells 
on  the  unsatisfactory  condition  of  forest  management  in  Italy  at  the  present  time. 
A  forest  law  of  1877  empowered  the  withdrawal  of  4,000,000  acres  of  forest  land 
from  reserve,  as  it  was  considered  that  a  great  quantity  of  land  would  thus  be 
brought  into  cultivation.  This  proved  to  be  the  case,  especially  in  the  lower 
groimd,  and  the  result  was  that  the  forests  of  Italy  were  felled  in  a  most  reckless 
manner.  It  is  now  generally  admitted  that  State  aid  must  be  called  in  if  anything 
is  to  be  done,  and  reafforestation  undertaken.  It  is  suggested  that  the  cork  tree 
would  be  the  most  profitable  for  the  latter  purpose.  Apart  from  Italy,  the  cork 
production  of  the  world  is  thus  distributed : — 


♦  *  Ueber  die  Entwicklungsgeschichte  der  gegenwaertigeu  phanerogamen  Flora  und 
Pfianzendecke  Mitteldeutsohlands.'  By  Aug.  Schulz.  Berichte  der  Deutsohen 
Botan.  GescUschaft.    Band  xx.    Berlin,  1902.    4»,  pp.  54-81. 
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'   Area  in  acres. 

Production 
(quintain  of 
220  lbs.). 

Value  of 
export. 

- 

_  .. 

£ 

741,000 

617,50() 

694,070 

...  !     376,800 

...  1      197,600 

1 

275,000 

328,000 

88,000 

60,000 

7,000 

689,000 

1.400,000 

288,000 

820,000 

24,000 

{ "ouutry. 


Portugal 

Spain  ...        ... 

Algeria  

France  

Tunis  

Italy  has  abant  the  same  area  as  Tunis  under  cork  forest,  but  she  exports  to  tbe 
value  of  about  £36,000.  The  Galabrian  forests  have  been  almost  entirely  destroyed, 
the  trees  having  been  burnt  for  charcoal. 

ASIA. 

Surveys  in  China.—  On  the  termination  of  the  Chinese  disturbances  in  1901, 
an  important  expedition  was  organized  under  Lieut.-Colonel  Manifold  and  Captain 
Hunter,  who  set  out  from  Peking  for  Suchwan  on  September  20,  1901,  with  the 
object  of  exploring  the  routes  to  the  upper  Yangtse  valley  from  the  north-east. 
Colonel  Manifold  recently  gave  some  account  of  the  earlier  part  of  the  jmniey 
before  the  United  Service  Institution  of  India,  in  whose  journal  for  Jaouary  last 
the  paper  is  printed.     While  entering  but  little  into  details  respecting  the  actual 
survey  work  accomplished  (though  this  was  of  considerable  Importance^  as  the 
routes  were  in  part  entirely  new),  the  paper  is  of  interest  from  the  light  which  it 
throws  on  the  condition  of  the  country  and  the  attitude  of  the  people  on  the  morrow 
of  the  occupation  of  Peking  and  parts  of  the  neighbouring  provinces  by  the  allied 
powers.    Colouel  Manifuld  found  that  a  correct  knowledge  of  the  events  of  llMX) 
and  1901  had  extended  far  beyond  the  area  actually  affected  by  the  operations,  no 
attempt  being  made,  as  after  former  defeats,  to  deceive  the  populace  as  to  the  real 
issue  of  the  fighting.      Although  it  might  have  been  supposed  that  the  recent 
disturbances  would  have  made  travel  in  the  far  interior  less  safe  than  usual   this 
was  by  no  means  the  case,  the  oilicials  feeling  that  they  would  be  held  responsible 
for  the  safety  of  foreigners,  to  whom,  and  especially  to  missionaries,  an  unusoal 
amount  of  deference  was  shown.    A  widespread  desire  for  the  adoption  of  European 
methods  and  ideas,  as  the  only  means  of  maintaining  a  stand  against  foreign  aggres- 
sion, was  also  observable.     From  Peking  the  route  of  the  Peking-Hankow  railway 
was  at  first  followed,  and  Colonel  Manifold  formed  a  high  opinion  as  to  the  fatnre 
commercial  importance  of  the  line,  which,  with  its  continuation  to  Canton,  will 
tap  the  commerce  of  all  the  main  waterways  of  China.     The  nations  controlling 
this  great  highway  must,  he  thinks,  exercise  a  very  great  influence  o?er  the 
country  on  either  hand.     Beyond  the  Hwang-ho  the  loess  country  was  entered,  and 
tbe  expedition  experienced  great  difticulties  in  attempting  to  travel  by  any  but  the 
one  trunk  road  through  it,  the  peculiar  vertical  cleavage  of  the  loess  placing  in- 
superable difiiculties  in  the  way  of  free  communication.   By  making  a  short  detour, 
in  the  envinms  of  Honan-fu,  the  undesirable  meeting  with  the  court  and  its  retinue, 
then  rc'.urning  from  Sian-fu  to  the  capital,  was,  however,  avoided.     The  Lo  valley 
which  was  next  ascended,  had  previously  been  unvisited  by  Europeans,  while  the 
crossing  of  the  Chin-Ling  range  from  Sian-fu  to  the  Yangtse  valley  was  likewise 
effected  by  hitherto  unknown  tracks,  so  that  the  geographical  results  of  the  journey 
will  here  ha  of  considerable  importance,  esjiecially  as  the  expedition  was  accom- 
panied by  two  trained   surveyors  from    lUirki.     The  subsequent  explorations  io 
eastern  Suchwan  and  Ilupe  are  not  touched  upon  in  the  paper,  which  concludes 
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by  inBistiog  on  the  need  of  prompt  and  eDergetic  action  by  British  capitnlistp, 
if  the  Tangtse  valley  is  to  be  opened  up  by  British  enterprise. 

Scientific  Eesnlts  of  Dr.  Sven  Hedin's  last  £xp€dition.~The  hope  has 

more  than  once  been  expressed  in  the  Journal  tbat  the  means  might  be  found  to 
publish  in  extenso  the  very  valuable  scientific  material  brought  back  by  Dr.  Sven 
Hedin  from  his  last  expedition.  This  hope,  we  are  pleased  to  state,  is  now  about 
to  be  realized,  the  necessary  funds,  amounting  to  75,000  kroner,  or  about  £4000, 
having  been  voted  by  the  Swedish  Riksdag  in  March  last.  The  decision  was 
arrived  at  '*  utan  voteriog  "  (without  voting),  and  the  Riksdag  is  to  be  complimented 
on  the  enlightened  aid  which  it  has  thus  once  more  given  to  the  cause  of  science. 
The  general  plan  of  the  work,  which  it  is  hoped  to  publish  within  three  years,  has 
already  been  sketched  in  the  Journal.  Dr.  Hedin  himself  will  contribute  two  large 
volumes  on  the  purely  geographical  results,  while  the  more  special  branches  of 
science  will  be  dealt  with  by  specialists,  who  are  already  working  up  the  material. 
The  work  will  be  published  in  English,  and  will  no  doubt  be  largely  subscribed  for 
in  this  country. 

Earthquake  of  Andijan. — It  appears,  from  the  exact  ofRcial  figures  concern- 
ing the  last  Andijan  earthquake,  that  the  total  number  of  persons  who  perished 
during  the  earthquake  was:  1021  in  the  town  of  Andijan,  3342  in  158  villages  of 
the  district  of  Andijan,  285  persons  in  106  villages  of  the  district  of  Marghelan» 
and  four  ia  the  district  of  Osh.  Total,  4652  persons.  The  numbers  of  cattle 
killed  were  also  very  great,  namely,  1375  in  Andijan,  4693  in  its  district,  518  in 
the  district  of  Marghelan,  and  139  in  that  of  Osh.  Total,  6725.  The  number  of 
houses  destroyed  reaches  34^882,  namely,  123  and  9526  respectively  in  the  Russian 
and  the  native  portions  of  Andijan,  17,913  in  the  villages  of  the  Andijan  district, 
5622  in  the  Marghelan,  and  795  in  the  Osh  district. 

The  Trans-Siberian  Eailway. — From  the  report  of  the  last  meeting  of  the 
Board  of  Directors  of  the  Siberian  Railway,  it  appears  that  the  main  line  is  now 
completed  permanently  except  for  the  portion  circling  Lake  Baikal,  which  it  is 
hoped  will  be  finished  by  the  close  of  1904.  The  total  cost  of  the  line,  including 
the  Baikal  section,  amounted  to  nearly  385,000,000  roubles.  The  number  of 
immigrants  who  have  had  grants  of  land  allotted  to  them  is  611,494,  and  for 
colonization  purposes  a  sum  of  30,000,000  roubles  has  been  assigned.  To  facilitate 
the  acquisition  cf  agricultural  implements  and  seed«,  etc.,  twenty-nine  depots  have 
teen  established.  Arrangements  have  been  made  for  an  efticient  prospecting  of 
the  country  in  the  neighbourhood  cf  the  railway,  with  the  view  to  the  development 
of  its  mineral  resources,  and  these  have  already  led  to  the  discovery  of  oil  in  the 
vicinity  of  Sudjenka,  in  central  Siberia,  and  near  Cheremkhovskoje,  in  the  pro- 
vince of  Irkutsk.  A  special  grant  has  also  been  made  for  the  encouragement  of 
gold  prospecting,  and  an  investigation  of  the  Yenesei  and  Obi  has  revealed  the  fact 
that  these  rivers  are  navigable  for  ocean  steamers  for  a  distance  of  nearly  1000 
miles. 

Trade  Eoutes  in  Siam. — In  the  report  of  H.M.'s  Consul  at  Chiengmai  it  is 
stated  tbat  full  surveys  are  now  being  carried  on,  and  are  almost  completed,  in 
connection  with  the  projected  main  line  of  railway  from  Bangkok  to  the  north. 
This  was  originally  intended  to  run  through  Paknampho  to  Utaradit  and  Phr^, 
and  thence  north-westwards  to  Lam  pang.  Chiengrai,  the  trade  centre  on  the 
Me-kok,  through  which  all  the  Yunnan  trade  passes,  is  the  ultimate  goal.  The 
present  surveys,  it  is  understood,  favour  a  direct  route  along  the  west  bank  of  the 
Me-yom,  tapping  the  plain  around  the  prosperous  towns  of  Sawankalok,  Pichai, 
and  Pitsanulok,  and  going  nearly  due  north  to  Lakh  on- Lam  pang.  This  town, 
which  is  distant  203  miles  from  Paknampho,  is  likely  to  be  the  centre  of  the 
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northern  railway  system.  The  line  will  be  extended,  not  north-easterlj  by  Miuuig 
Ngao  and  Prayao,  as  originally  intended,  but  somewhat  north-westerly  along  the 
Me-tui,  an  affluent  of  the  Me-wang,  and  across  or  through  the  very  slight  water- 
shed separating  the  Me-wang  from  the  Me-lao  in  the  Mekong  basin  into  the  fertile 
and  populous  valley  of  that  stream,  where  construction  would  be  free  from  all 
eDgineering  difficulties  right  up  to  the  walls  of  Gbieugrai,  a  distance  of  aboat 
130  miles  from  Lakhon-Lampang. 

The  Late  Drought  in  Cyprus. — The  official  correspondence  relative  to  the 
late  drought  in  Cyprus  has  been  published,  and  shows  that  the  meteorologicil 
conditions  last  year  were  more  unfavourable  than  at  any  previous  period  since  the 
British  occupation.  In  the  beginning  of  June  the  high  commissioner  reported 
that  the  entire  rainfall  for  the  preceding  twelve  mouths  in  the  Mesorea  plain  only 
amounted  to  6*17  inches.  The  drought  was  generalized,  but  was  chiefly  felt  in 
the  Mesorea,  which  is  the  principal  cereal-producing  district.  According  to  a 
series  of  records  of  the  island  rainfall  appended  to  the  report,  it  seems  that  the 
average  amount  of  rain  which  falls  at  Nicosia  from  October  to  February  inclusive 
— the  rainy  season — is  10*5  inches,  this  being  the  mean  of  observations  from  the 
year  1881.  In  the  winter  under  consideration,  however,  the  fall  recorded  during 
this  period  was  only  3*78  inches.  The  year  1888  was  likewise  a  drought  year, 
only  5  inches  falling  during  the  corresponding  period.  Turning  to  the  other 
districts,  the  deficiency  is  hardly  less  striking.  In  Larnaka  3*17  inches  fell,  instead 
of  the  average  11*27  inches — considerably  lefs  than  one-third.  In  Limassol  the 
amount  recorded  was  6'68  instead  of  14*43  inches,  and  in  Famagusta  and  Kyrenia 
the  figures  were  4*14  and  7*84,  as  against  13*34  and  17*26  respectively.  Papho 
was  the  only  district  which  did  not  show  a  rainfall  lower  than  any  previously 
recorded,  but  even  here  only  two-thirds  of  the  average  fell.  Relief  works  were 
established  and  are  being  maintained  until  next  harvest,  the  aggregate  number 
employed  at  the  different  centres  averaging  about  2000  daily.  Money  assistance 
is  also  given  by  Government  to  Eolvent  farmers  who  have  sown  largely,  and  are 
without  any  grain  for  food. 

AFBIGA. 

The  Position  of  Fort  Jameson. — To  the  longitudes  determined  in  Central 
Africa  by  the  aid  of  the  telegraph,  we  may  now  add  that  of  Fort  Jameson,  in 
North-Eastern  Rhodesia,  which  was  fixed  in  December  last  by  means  of  signals 
sent  from  Kimberley  at  the  instance  of  Sir  David  GilL  We  have  been  favoured  by 
the  Foreign  OflSce  with  a  copy  of  the  letter  sent  by  Mr.  Codrington  to  the  South 
Africa  Company,  in  which  the  exact  method  adopted  for  the  determination  of  the 
position  is  described.  Local  mean  time  was  obtained  on  December  4,  11,  and  17 — 
of  the  4th  and  17th  by  equal  altitudes  of  the  sun,  and  on  the  11  ih  by  ten  altilodes 
taken  in  the  morning  and  ten  in  the  afternoon.  Signals  from  Kimberley  were  received 
on  the  0th,  10th,  and  IGth,  the  local  mean  time  being,  of  course,  obtained — in  the 
absence  of  actual  observations  on  those  days — by  the  chronometer  rates  determined 
on  the  11th  and  17th.  The  resulting  longitude  in  time  was  2h.  10m.  40*428.  on 
the  Gth,  2h.  lOra.  40  59s.  on  the  10th,  and  2h.  10m.  -12-97s.  on  the  IGih.  Owing, 
however,  to  the  considerable  variation  of  the  figure  for  the  last  date  from  those 
of  the  two  first,  the  longitude  has  been  assumed  to  be  2h.  10m.  4l8.,  or 
32°  40'  15"  E.,  which  gives  a  position  about  3?im.  west  of  that  shown  on  the  War 
Oflice  map.  The  latitude,  calculated  from  the  meridian  altitudes  of  two  pairs  of 
stars,  north  and  south,  is  in'^  38'  12"  S.  The  observations  were  taken  by  Mr. 
Wallace,  chief  surveyor,  with  an  8-inch  sextant. 
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Meteorological  Inititutes  in  South  Africa.— A.  meteorological  head- 

statiou  has  been  recently  established  in  Bloemfonteio,  and  sub-stations  are  being 
arranged  for  in  Harrismith,  Kroonstad,  Hf^ilbron,  Bethlehem,  and  Bethulie,  it 
being  intended  to  send  the  records  from  these  various  stations  to  Bloemfonteint 
Observations  taken  so  far  show  remarkable  variations  of  conditions  throughout 
the  Orange  River  Colony,  both  with  regard  to  the  stations  as  compared  with  one 
another,  and  also  to  the  conditions  obtaining  in  the  different  stations. 

TJniform  Time  for  South  Africa. — The  Colonial  Office  gives  notice  that  a 
imiform  time,  based  on  the  30th  meridian,  or  two  hours  east  of  Greenwich,  has 
been  adopted  by  all  the  Sauth  African  GK)yernment8,  with  the  exception  of  German 
South-West  Africa.  On  February  28  last,  at  11.30  p.m.,  the  time  was  advanced 
to  midnight  in  the  Transvaal,  and  similar  steps  were  taken  in  the  other  South 
African  colonies,  except  in  Natal,  where  no  change  was  necessary. 

The  Du  Bourg  Expedition. — After  the  death  of  its  leader  (ante,  p.  319),  this 
expedition  continued  its  route,  with  some  modification  of  the  original  plan,  under 
the  leadership  of  M.  Golliez,  and  made  its  way  to  the  coast  by  way  of  the  Congo 
and  Brazzaville,  reaching  France  about  the  end  of  March  {Revue  Fran^aUe,  April, 
1903).  From  Amadis,  the  scene  of  the  death  of  M.  Du  Bourg,  the  survivors  made 
their  way  down  the  Welle,  of  which  a  survey  was  made  from  the  confluence  of 
the  Eibali  and  Dugu.  Its  course  was  found  to  be  very  tortuous,  and  to  have  been 
very  inaccurately  shown  on  previous  maps,  so  that  the  survey  will  be  of  considerable 
value  for  African  cartography. 

Explorations  in  French  Congo. — M.  Alexis  Housset,  who  last  year  under- 
took an  expedition  for  the  survey  ot  a  route  from  the  Congo  to  the  Shari  by  way 
of  the  Babr  Sara,  the  important  south-western  branch  of  the  latter  river,  has,  we 
learn  from  the  Revue  FrauQaise  for  April,  died  on  his  return  to  the  coast  after 
successfully  completing  his  mission.  The  route  surveyed  leads  by  the  Fafa,  a 
tributary  of  the  Bahr  Sara,  and  is  siid  to  shorten  the  journey  to  the  Chad  basin 
from  the  south  by  200  kilometres  (125  miles).  The  Fafa  was  found  to  be  broken 
by  two  rapids  only,  and  to  be  otherwise  suited  for  navigation.  M.  Rousset  had 
previously  done  other  good  work  in  this  region.  Additions  continue  to  be  made 
also,  in  points  of  detail,  to  our  knowledge  of  the  Congo  tributaries  in  this  region. 
Thus  we  learn  from  the  Mouvement  Geographvjue  (1903,  No.  11)  that  a  further 
exploration  of  the  *'  Likuala  aux  herbes,"  between  the  Sanga  and  Ubangi,  has  been 
made  by  M.  Yasseur,  who  ascended  the  river  in  a  steamer  to  a  little  north  of 
1|°  N.  lat.  At  this  point  it  was  still  30  yards  wide  and  over  10  feet  deep,  flowing 
at  the  time  through  an  inundated  forest,  though  it  sinks  to  an  insignificant  stream 
in  the  dry  season.  The  natives  in  this  part  were  hostile,  but  lower  down  were 
more  friendly,  and  showed  no  fear  or  surprise  at  the  sight  of  the  steamer.  In  a 
map  which  accompanies  the  note,  account  has  been  taken  of  the  work  of  the  recent 
Franco-German  boundary  commission  (ante,  p.  457),  which  shows  that  the  Sanga 
and  Ubangi  are  closer  together  than  has  been  supposed.  The  thirteenth  number 
of  the  same  journal  gives  a  short  account  of  a  recent  exploration,  by  Captain 
Schcerliock,  of  the  Pama,  an  important  upper  branch  of  the  Alima,  first  explored 
in  1883  by  Dr.  Ballay.  It  flows  for  a  long  distance  from  south-west  to  north-east, 
parallel  to  the  upper  Alima. 

Exploration  of  Southern  Angola. — It  is  stated  in  the  Deutsche  KoloniaX' 
zeilung  (No.  14,  1903)  that  the  results  of  an  expedition  sent  out  in  1900  by 
Kolonial-wirtschafiliche  Komitee,  in  association  with  the  Campanhia  de  Mossa- 
medes  and  the  South-West  Africa  Company  of  London,  are  about  to  be  published 
in  a  full  report  by  experts  on  the  subjects  to  which  attention  was  mainly  directed, 
viz.  the  economic  resources  of  this  jart  of  West  Africa.    The  district  explored 
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was  the  Hinterland  of  Mossamedes,  especially  the  region  between  the  Kunene  and 
Zambezi,  and  it  is  stated  that  the  new  light  thrown  on  the  botany  of  this  country 
is  of  special  importance,  no  expedition  sicce  the  days  of  Welwitsch  and  Schwein- 
furth  having  brought  back  botanical  collections  of  such  value,  while  the  stodiei 
of  economic  plantp,  especially  rubber,  are  also  of  great  intere&t.  The  expeditioB 
referred  to  seems  to  be  that  of  which  mention  was  made  in  the  Journal  for 
December,  1890  (p.  CG5),  though  authority  was  there  given  for  the  statement  thai 
it  started  in  August  of  that  year,  and  not  in  1900.  The  leader  of  this  expedition 
was  the  botanist,  Dr.  Baum. 

The  Spaniih  Colonies  in  West  Africa.— In  the  Boh  de  la  B.  Soc  Oeogr. 

de  Madrid  Sr.  £.  d' Almonte  gives  the  following  areas  and  populations  : — 

Area  Id  sq.  m.  Pop. 

Continental  territory             9890        137,000 

FerDando  Poo             800        19,542 

Annobou           t3}       1,3<I3 

vX)n8CO  ...  •.•  ••.  ••*  oy         •*.  •••  i  HTb 

Elobev  Ibles     1        313 


Totals     10,7(»3i       158,890 

The  areas  are  only  approximate,  and  the  population  of  the  continental  territory 
can  only  be  a  very  rough  estimate,  and  is  probably  too  large.    The  population  of 
Fernando  F6o  is  taken  from  the  census  of  1901.    The  white  inhabitants  are  veiy 
few,  namely,  501  in  Fernando  P6o,  G  in  Annobon,  and  12  in  Gorisco.     The  con- 
tinental territory,  definitely  secured  to  the  Spanish  crown  by  the  Franco-Spanish 
treaty  of  1900,  extends  along  the  coast  from  1*^  to  2°  10'  N.  lat.,  between  the 
rivers  Muni  and  Campo.     The  coast  consists  of  plains  or  undulating  country, 
beyond  which,  about  12  miles  from  the  sea,  are  heir^hts  culminating  in  the  Pico 
Agudo  de  las  Siete  Montailas  at  a  height  of  2790  feet.    La  Mitra,  between  the  rivers 
Congiie  and  Utongo,  rises  to  3940  feet,  and  the  culminating  height  of  the  territory 
lies  between  the  Laiia  and  San  Benito,  attaining  some  5900  feet.     The  rivers  are 
much  encumbered  with  falls  and  rapids,  but  the  Campo  is  navigable  for  some  12 
miles  from  its  mouth  up  to  the  cascades  of  Bina  by  steam-launches,  though  its  bar 
is  difficult  to  cross,  and  the  San  Benito  (or  Volo)  to  the  cascades  of  Yobe.     The 
Mnni  is  an  estuary  into  which  several  rivers  flow,  and  has  a  maximum  depth  of 
108  feet  near  the  French  shore,  but  vessels  entering  it  must  have  a  draught  of  less 
than  20  feet  in  order  to  cross  Corisco  bay.     Arcli(eau  and  PalaBozoic  rocks  seem  to 
predominate  in  the  interior  of  the  country,  and  secondary  formations  extend  along 
the  coast  covered  with  quaternary  deposits.    The  whole  country,  except  some  parts 
of  the  coastal  belt,  is  clothed  with  dense  forest,  where  all  the  trees  and  plants  of 
tropical  Africa  flourish — timber  trees,  dyewoodp,  fibres,  indiarubber,  gums,  oil,  and 
c. co-palms,  etc.,  and  various  fruits.    Manioc,  sweet  potatoes,  yams,  maize,  etc, 
are  cultivated  to  a  small  extent  by  the  natives,  and  vanilla,  cocoa,  and  other  plants 
near  the  Ecttlements.    The  country  is  little  developed,  and  the  exports  consist 
chiefly  of  palm  oil,  indiarubber,  mahogany  and  other  timber.     The  hot  and  moist 
climate  renders  the  country  unsuitable  for  Euroi^ean  colonization,  and  the  chief 
settlement,  the  so-called  town  of  Bata,  is  only  a  row  of  houses  along  the  coast,  in 
spite  of  the  efforts  made  by  the  French  to  foster  its  growth.     There  are  a  few 
factories  in  Bata  of  various  nationalitiis,  and  others  arc  established  on  the  Rio 
Muni. 

Stationary  Dunes  in  the  Sahara.— In  the  Comptes  Uendus  of  the  Paris 

Academy  of  Sciences  (meeting  of  February  r.,  1903),  M.  Ilochreutiner  has  a  note 
on  a  special  type  of  dunes  on  the  margin  of  the  Sahara,  which  differs  from  the 
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normal  in  showing  no  tendency  to  move  in  the  direction  of  the  prevailing  wind. 
A  good  example  is  that  of  Ain  Sefra,  which  owes  its  origin  to  a  local  wind- 
current  blowing;  down  the  side  valley  of  the  Feijet-el-Betum  across  the  longitudinal 
valley  of  the  Wed-el-Brij,  and  depositing  the  sand  which  it  raises  on  a  well-defined 
area,  adjoining,  though  not  touching,  the  southern  wall  of  the  latter.  Although 
quite  stationary,  the  dune  presents  all  the  external  characters  of  moving  dunes. 
The  writer  considers  that  attempts  to  fix  this  dune  are  unnecessary ,  though  the 
plantations  which  have  been  established  arc  important,  from  the  fact  that  every 
inch  of  soil  gained  is  of  value  from  an  agricultural  point  of  view. 

AUBIOA. 

North- Western  Califoniia. — An  examination  of  the  north-western  region  of 
California,  with  a  view  to  testing  its  capabilities  for  stock-rearing,  has  lately  been 
made  by  Mr.  J.  B.  Davy,  of  the  agricultural  experiment  station  of  the  University 
of  California,  and  his  report,  issued  last  year  at  WashiDgton,  contains  much 
interesting  information  on  the  surface  features  of  the  country.  North-western 
California,  as  a  well-marked  topographical  area,  is  defined  as  lying  between  39^ 
and  42^  N.  lat.,  and  between  the  coast  and  the  inner  coast  range  mountains.  Of 
the  seven  agricultural  and  climatal  areas  into  which  it  may  be  subdivided,  Mr. 
Davy's  examination  extended  to  four,  viz.  the  Interior  Plateau  belt,  the  Coast 
Blufif  belt,  the  Redwood  belt  (lying  between  the  two  first),  and  the  district  at  the 
headwaters  of  the  Russian  river,  which  forms  a  connecting  link  with  the  topo- 
graphical region  of  Western  Central  California.  The  general  character  of  the 
region  is  that  of  a  dissected  plateau,  the  Coast  Bluff  belt  having  a  width  of  only 
from  1  to  3  miles,  while  the  Redwood  belt  seems  distinguished  rather  by  its 
climatal  than  its  topographical  features,  though  the  causes  which  delimit  the 
growth  of  the  forest  are  not  clearly  understood.  In  the  plateau  belt  there  are 
numerous  mountain  valleys  which,  by  their  cool  climate,  fertile  soil,  and  abundant 
supply  of  water  and  timber,  are  eminently  adapted  for  dairying,  though  little  is  at 
present  done  owing  to  difficulty  of  transport.  The  original  vegetation  has  been 
much  modified  by  farming  operations,  and  even  in  the  wild  pastures  many  valuable 
native  species  have  been  much  reduced  by  heavy  grazing,  while  weedy  species 
have  become  naturalized.  Systematic  efi'orts  are  needed  to  improve  and  renew  the 
pastures,  which  throughout  this  belt  of  country  have  much  deteriorated.  The 
upland  ridges  of  the  plateau  furnish  a  still  larger  area  of  pasture,  being  not  fitted 
for  general  agriculture.  They  form  the  summer  or  annual  pastures,  while  winter 
feed  is  found  among  the  woodlands  which  clothe  the  gulches  and  steep  sides  of  the 
canons,  the  principal  trees  being  Douglas  spruce  and  three  kinds  of  oak,  one  of 
which  is  highly  valued  for  its  bark.  These  timbered  lands  cannot,  however,  make 
first-class  pastures,  though  something  may  be  done  to  improve  the  open  spaces. 
But,  as  the  writer  insists  at  various  parts  of  the  report,  the  timber  and  brush  are 
most  important  for  the  preservation  of  the  water-supply.  Other  types  are  the 
"  Chaparral  "  areas — consisting  of  dry,  stony  ground  covered  with  a  dense  brush 
of  prickly  or  rigid  shrubs — and  the  sub-alpine  meadows,  which,  being  completely 
isolated,  retain  the  character  of  the  primitive  flora.  They  are  valuable  as  supply- 
ing green  pasturage  for  several  weeks  after  the  lower  upland  pastures  are  dry  and 
brown.  The  soils  on  the  coast  bluffs  or  "  mesa**  lands  differ  materially  from  those 
of  the  plateau  and  valleys,  but,  though  little  suited  for  sheep,  supply  some  excellent 
cattle  ranges.  The  coast  is  fringed  with  sand-dunes,  and  Mr.  Davy  enters  fully 
into  the  question  of  their  planting  with  sand-binding  species.  Some  of  these  have 
a  certain  forage  value,  but  the  wisdom  of  stock*  feeding  on  reclaimed  dunes  is 
doubtful.  Grasses  are  scarce  in  the  Redwood  belt,  which,  as  a  rule,  is  densely 
shaded,  and  clearing  is,  of  course,  opposed  to  the  interests  of  the  lumber  trade. 
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Eecent  Work  in  New  Oninea.— The  Annual  Report    for  1900-1001  on 

British  New  Guinea,  issued  last  year  at  Brisbane,  contains,  ai  usual,  a  large  amount 
of  interestiog  matter  relating  to  the  country  and  its  inhabitants,  though  tbt 
multitude  of  subjects  treated  of  makes  it  a  matter  of  603ie  difficulty  to  uft  oat  the 
geographical  items  from  the  mass  of  other  matter.  The  Reports  of  the  Lieut.- 
Governor  on  his  visits  of  inspection  are  of  interest  principally  as  shoinng  the 
general  progress  towards  the  development  and  pacification  of  the  territory,  the 
statements  as  to  the  progress  of  planting  in  various  parts  being  on  the  whole 
encouraging.  AmoDg  other  visits  paid  during  the  year,  those  to  some  of  the  island 
groups  in  the  extreme  east,  and  that  to  the  Aird  River  delta  for  the  investigation 
of  the  murder  of  Mr.  Chalmers  and  his  compaoioos,  may  be  specially  mentioned. 
Id  describing  a  visit  to  the  north-eastern  divisloo,  the  Lieut.*Gk>veinor  gives  a 
striking  description  of  the  Goropu  range,  the  highest  point  of  which,  some  10,000 
feet  high,  has  recently  been  named  **  Mount  MacQregor."  A  new  Government 
station  for  this  division  has  been  founded  on  Tufi  inlet,  just  north  of  Cape  Nelson, 
and  a  photograph  taken  from  this  station  looking  up  the  winding  inlet  to  the  im- 
posing peaks,  ^lounts  Trafalgar  and  Britannia,  is  reproduced.  Various  reports  by 
subordinate  c  tlicials  describe  journeys  into  the  interior,  some  of  which  have  resulted 
in  considerable  additions  to  our  knowledge.  The  expedition  from  the  coast  near 
Cloudy  bay  across  the  main  range  to  the  headwaters  of  the  Musa  has  already  been 
referred  to  in  the  Journal,  but  attention  may  be  called  to  the  photograph  of  the 
gap  in  the  Mount  Suckling  range  through  which  one  of  the  upper  branches  of  the 
Musa  cuts  its  way  tu  the  north.  Further  light  on  the  upper  system  of  the 
Musa  was  thrown  by  an  expedition  which  started  from  the  shores  of  Collingwood 
bay,  on  the  north-east  coast,  with  the  object  of  discovering  and  punishing  the 
interior  tribes  whose  murderous  raids  have  long  been  the  terror  of  the  dwellers  on 
the  shores  of  the  bay.  They  have  been  generally  known  on  the  coast  as  **  Doriri," 
and  the  expedition  proved  that,  as  had  been  conjectured,  this  name  is  a  general 
designation  for  the  unruly  tribes  dwelling  on  the  headwaters  of  the  Musa.  The 
route  led  round  the  northern  base  of  the  Goropu  range,  through  a  district  in  which 
many  of  the  streams  flowed  with  a  thick  milky-looking  water,  while  in  traversing 
their  wide  flood  channels  the  traveller  sometimes  sinks  to  the  knees  in  a  kind  of 
pipeclay  slush.  These  strange  waterways  are  attributed  to  landslips  in  the 
Goropu  range,  which  hold  back  the  water,  until  it  at  last  bursts  forth  carrying 
devastation  in  its  train.  The  banks  of  one  of  these  streams,  the  Wakioki,  were 
thickly  clothed  with  Caauarinas,  while  on  the  spurs  of  the  range  grew  huge 
mountain  pines  towering  high  above  the  other  tall  forest  trees.  After  crossing  the 
divide  to  the  Musa  system,  good  views  were  obtained  of  the  graceful  Mount  Mac- 
gregor  and  the  more  massive  Blount  Suckling  a  little  further  south.  The  Musa 
and  its  tributaries  were  found  to  be  deep  and  imi)ttuous  streams,  the  crossing  of 
which  involved  considerable  difficulties.  The  headwaters  of  another  of  the  north 
coast  rivers — the  Kumasi — were  investigated  by  Mr.  A.  L.  Walker,  who,  in  spite  of 
severe  fever,  niiide  his  way  for  some  distance  into  a  broken  mountainous  district  in 
the  vicinity  of  Mount  Lamington,  in  the  Hydrographer's  range.  This,  as  well  as 
a  portion  of  the  main  range,  was  found  to  be  drained  by  the  branches  of  the 
Kumasi,  where  the  supposititious  course  of  the  YoJda  has  hitherto  been  marked  on 
the  map.  The  Kumasi  is  a  turbulent  stream,  and  Mr.  Walker  was  nearly  drowned 
when  attempting  to  descend  on  a  raft,  his  native  followers  restoring  him  by  a  process  of 
artificial  respiration.  In  its  lower  course  the  river  flows  through  a  fertile,  thickly 
peopled  country.  The  report  contains  many  details  on  the  natives  and  their 
customs,  and  there  are  numerous  photos  showing  their  houses  (some  raised  on  bamboos 
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to  a  height  of  30  feet  from  the  ground),  carviDgs,  boats,  etc.  A  straDge  cuBtom 
which  was  found  to  exist  among  the  Fly  river  natives,  and  which  has  been  the 
cause  of  much  trouble,  is  to  the  effect  that  if  a  '*  big  "  man  of  one  village  has  during 
his  lifetime  been  a  great  friend  of  another  village,  he  makes  a  secret  agreement  with 
the  latter  to  kill  all  the  people  of  his  own  village  when  he  dies. 

Bainfall  of  the  British  Solomon  Islands.— Mr.  G.  M.  Woodford  gives 

some  information  concerning  the  rainfall  of  these  islands  in  his  lately  issued  report 
to  the  Colonial  Office.  Eecords  have  now  been  kept  at  the  Government  station, 
Tulagi,  for  nearly  five  years,  so  that  some  material  exists  towards  obtaining  an 
average.  It  is  customary  to  speak  of  the  months  from  April  to  November  as  the 
**  dry  season,"  and  those  from  November  to  March  (iDclusive)  as  the  **  wet  season." 
This  coincides  with  the  period  of  the  change  of  the  south-east  to  the  north-west 
monsoon,  and  appears  to  be  tolerably  well  borne  out  by  the  records  obtained. 
Koughly  speaking,  it  seems  that  February  and  March  are  the  wettest,  and  May, 
June,  and  July  the  driest  months.  The  annual  average  for  the  four  years  ending 
with  1901  was  just  under  130  inches,  and  this  seems  to  be  about  what  is  obtained 
at  Santa  Anna  and  at  Ugi,  judging  from  the  scanty  data  available  for  these  latter 
places. 

FHTSIGAL  OBOeRAFHT. 

Temperature  in  TJndergronnd  Passages.— Herr  Fred,  de  Bruijn  has  taken 

numerous  observations  of  the  temperature  in  the  St.  Pietersberg  quarries  near 
Maestricht  {Tijdschri/t  van  het  K.  Nederl,  Aardrijksk,  Genoot,,  Deel  xx.  No.  1). 
The  average  annual  temperature  is  about  48°  Fahr.,  but  along  the  eastern  side 
of  the  hill,  near  the  chief  entrances,  it  is  somewhat  less,  lying,  both  in  winter  and 
summer,  between  44  '5  and  46*^*5.  The  temperature  therefore  differs  considerably 
from  that  of  Maestricht,  where  the  annual  mean  is  52°.  The  cause  of  this  difference 
is  probably  evaporation.  In  winter,  when  the  outer  air  is  colder  than  that  in  the 
quarries,  moisture  may  be  given  out,  and  the  air  in  the  subterranean  passages, 
absorbing  fresh  moisture  from  the  damp  stone,  may  be  cooled.  Evaporation  is 
also  caused  by  convection  currents.  These  are  especially  marked  in  the  Boschberg 
and  Yalberg  quarries,  on  the  other  side  of  the  Jeker  river.  The  former  has  eight 
openings  on  a  level  with  the  passages,  and  the  temperature  in  these  varies  with 
the  seasons,  while  the  Yalberg  has  only  one  opening  at  a  higher  level  and  a  more 
constant  temperature.  A  narrow  opening  connects  the  two,  through  which  currents 
of  air  flow,  the  warmer  air  of  the  Yalberg  pouring  out  in  winter  into  the  Boschberg. 
When  the  weather  is  cold,  volumes  of  vapour  rise  from  the  Yalberg  entrance. 

The  Currents  of  the  Bay  of  Biscay.— In  the  January  number  of  La 
Geographic,  M.  Charles  Benard,  president  of  the  Society  de  Oceanographie  du 
Golfe  de  GaECOgne,  gives  an  account  of  some  further  experiments  with  ** drifters" 
carried  out  by  the  society.  The  special  feature  of  the  investigation  was  that  the 
drifters  were  thrown  into  the  sea  in  a  region  intermediate  between  the  open  sea 
area  investigated  by  the  Prince  of  Monaco  and  the  inshore  region  investigated  by 
M.  Hautreux.  The  results  confirm  the  conclusion  that  the  "Rennell  current," 
properly  so  called,  does  not  exist,  and  show  that  a  branch  of  the  general  Atlantic 
circulation  enters  the  Bay  of  Biscay  from  the  north,  flows  south-eastwards  to  the 
Landes  coast,  recurves  westward  along  the  north  coast  of  Spain,  where  it  moves 
at  the  rate  of  about  3  to  G  miles  a  day,  and  then  turns  southward  along  the  Portu- 
guese coast,  rejoining  the  main  current  towards  the  Azores.  The  society  is  about 
to  undertake  further  researches  in  the  north  of  the  bay,  and  its  results  in  that 
region  may  be  of  special  value  in  relation  to  the  work  of  the  International  Survey 
in  the  English  channel 
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The  Effects  of  Snow-OOVerisg.— The  Bulletin  of  tbe  Geological  lostilatioD 
of  tbe  University  of  Upsala  (No.  10,  1901)  con  tains  an  acoount  of  an  importint 
investigation  on  the  physical  conditions  of  a  snow-coyeringy  and  its  inflaence  on 
the  soil  on  which  it  rest:<,  carried  out  at  the  Upsala  Observatory  by  MM.  JaDssn 
and  Westman  between  January  and  April,  1902.  Tbe  obsenrations  were  made 
daily  at  two  independent  station?,  and  inclade  (1)  records  of  depth  of  snow, 
(2)  temperature  of  snow  and  soil,  (3)  specific  gravity  of  tbe  snow,  (4)  iDfloeDCi 
of  evaporation  and  condensation  on  the  thickness  of  the  snow-covering,  (5)  the 
melting  of  the  snow.  Increased  depth  of  snow  is  due  either  to  anowfiill  or  to 
drifting;  the  depth  is  diminished  by  internal  changes  in  the  density  of  the  snow, 
which  occur  even  when  there  is  no  melting,  by  the  access  of  warmth  due  to  raio, 
warm  winds,  or  solar  radiation,  and  by  drifcing.  The  heat  effect  of  warm  rain  is 
of  little  importance  compared  to  that  of  a  warm  wind.  A  comparison  of  the 
thickness  of  the  snow-covering  with  the  amount  of  precipitation  gives  as  a  moui 
result,  that  1  centimetre  of  snow  is  equivalent  to  1  millimetre  of  rainfall.  The 
temperature  observations  show  that,  while  in  a  thin  layer  at  the  surface  the 
minima  are  considerably  lower  than  those  of  the  air,  on  account  of  radiation,  the  snov 
is  in  general  warmer  than  tbe  air,  so  tbat,  while  a  thin  coating  of  snow  reduces 
the  temperature  of  the  soil  at  tbe  surface,  a  covering  30  to  40  centimetres  thid 
affords  great  protection.  During  the  whole  winter  temperature  never  fell  to  tbe 
freezing-point  10  centimetres  below  the  surface  of  snow-covered  soil,  while  on 
ground  kept  clear  of  fnow  it  was  below  freezing  from  January  31  to  April  1  at  a 
depth  of  50  centimetres.  Tbe  specific  gravity  of  the  lower  layers  of  snow  showed 
a  fairly  steady  increase  from  0*295  on  January  11  to  0*372  on  April  5,  comparisoo 
with  observations  in  1901  showing  that  the  increase  depends,  to  some  extent,  on 
the  total  thickness.  The  specific  gravity  of  newly  fallen  snow  ranges  from  0*038 
at  low  temperatures  to  OlGl  under  humid  conditions.  On  a  hard  crust  formed 
by  melting,  the  specific  gravity  rose  to  0*489,  In  the  observations  of  evaporation 
and  condensation  wonderfully  concordant  results  were  obtained,  confirming  previous 
conclusions  that  in  general  the  effect  on  the  thickness  of  a  snow-sheet  from  this 
cause  is  very  slight. 

The  French  Olacier  Commission.— The  Commhsion  Frant^aise  des  Olcicten^ 
instituted  in  July,  1001,  has  issued  two  papers  reprinted  from  the  Annuairt  of 
tbe  French  Alpine  Club  for  1901.     Prof.  M.  W.  Kilian  reports  on  the  variatlcma 
of  tbe  glaciers  of  Dauphin u  and  the  Haute  Ubaye  observed  in  1900  and  1901  hy 
the  organization  carried  6n  by  the  Societe  des  Tourists  da  Datiphin^,     The  report 
is  illustrated  by  a  map  and  some  excellent  photographs.     The  observations  show 
a  general  diminution  of  all  the  glaciers :  Prof.  Kilian  expresses  the  opinion  that 
the  glaciers  of  the  Marinet  massif  have  reached  a  phase  of  specially  rapid  decrease^ 
and  that  they  are  destined  to  disappear  entirely.     All  the  glaciers  of  the  region 
are,  in  effect,  entering  upon  the  final  stage  of  a  retreat  which,  notwithstanding 
minor  variations,  has  been   going  on  continuously  sioce    the   beginning  of  the 
quaternary  period.     The  second  paper,  by  M.  Charles  Rabot,  is  a  short  review 
of  recent  additions  to  our  knowledge  of  glacial  phenomena.     The  first  chapttf 
discusses  the  general  aspects  of  tbe  physical  aod  geological  problems  under  investi- 
gation, and  in  treating  the  subject  of  moraines  and  morainic  deposits,  M.  Rabot 
deplores  tbe  confusion  in  terminology  which  still  exists,  and  urges  the  adoption 
of  the  nomenclature  recommended  by  the  Glacier  Conference  in  1899.     In  the 
second  cba[)ter  tlie  most  important  explorations  of  glacier  regions  made  during 
recent  years  are  recorded,  and  tbe  special  features  of  each  region  described.     The 
third  chapter  deals   with  variations  of  glaciers,  a  subject  to  which   M.  Rabot 
returns  at  greater  length  in  an  "  Essai  de  Chronologie  des  Variations  Glaciaires,** 
published  in  the  Builetin  de  geographic  historique  tt  descriptive  (No.  2,  1902). 
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The  Oovemment  of  Tropical  Colonies. — Mr.  Alleyne  Ireland,  author  of 

a  well-known  work  on  '  Tropical  Colonization,'  is  at  present  travelling  in  the  Far 
East  on  behalf  of  the  University  of  Chicago,  for  the  purpose  of  studying  on  the  spot 
the  problems  of  colonial  administration  in  the  various  tropical  colonies  in  that 
region,  and  the  manner  in  which  they  have  been  solved.    Some  of  the  main  results 
of  his  studies  are  being  communicated  to  the  New  York  Outlook  in  a  series  of 
articles,  the  first  of  which  appeared  in  the  issue  of  that  paper  for  November  22  last. 
This  first  article  sums  up  in  a  telling  way  the  main  principles  underlying,  in  the 
author's  opinion,  the  question  of  colonial  administration  in  the  tropics,  and  its  main 
points  may  be  here  summarized.    Mr.  Ireland  begins  by  insisting  on  the  fact  that 
civilization  is  the  product  of  geographical  environment,  and  that  of  the  unchange- 
able factors  of  such  environment  which  are  of  primary  importance  in  the  problem, 
climate  is  the  one  which  has  the  most  marked  effect  in  dififerentiating  existing 
civilisations.     Defining  as  the  **heat  belt"  of  the  globe  the  area  enclosed  within 
the  northern  and  southern  isotherms  of  68°  Fahr.,  he  finds  that,  apart  from  the 
work  of  Europeans  and  Americans  in  the  tropics,  the  civilization  of  the  heat-belt 
has  remained  stationary  a  thousand  yeirs,  and  that  the  advancement  of  humanity 
during  that  period  has  been  carried  out  entirely  by  the  dwellers  outside  the  limits 
fixed.    This  overwhelming  disparity,  which  mukt  be  taken  into  account  by  all 
students  of  colonial  problem?,  is  not,  in  his  opinion,  a  condition  which  may  be 
subject  to  reversal,  but  is  the  result  of  definite  laws.    The  beginnings  of  civilization 
must  be  sought  either  in  countries  where,  from  the  nature  of  the  climate,  the  labour 
conditions  have  been  favourable  to  the  production  of  a  steadfast  thrifty  people,*  or 
where,  from  the  nature  of  the  soil,  the  return  to  labour  was  great  and  favoured 
the  easy  accumulation  of  wealth.    The  latter  cause  is  the  more  rapid  in  its  action, 
and  we  therefore  find  that  civilization  appeared  first  in  the  early  tropical  states — 
India,  Egypt,  Peru,  etc. ;  but  depending  on  the  fertility  of  the  soil,  and  not  on  the 
energy  of  man,  it  carries  the  seed  of  its  own  destruction,  and  is  supplanted  by  the 
more  permanent  civilization  evolved  from   successful  conflict  with  nature.      In 
applying  these  principles  to  existing  problems  of  colonial  administration,  Mr. 
Jreland  holds  that  the  character  of  such  administration  must  be  controlled  by  the 
ideals  of  the  dominant  power,  and  that  in  tropical   colonies,  whatever  ideals — 
native  or  Western — are  to  prevail,  the  substantial  control  must  remain  in  the 
lionds  of  the  representatives  of  such   ideals.     In   his  second  paper  Mr.  Ireland 
ci'tudies  the  problem  as  it  is  presented  in  Hong  Kong,  and  shows  that,  in  spite  of 
e^Lceptional  difficulties,  England  has  achieved   a  work  which  can  only  call  for 
E^dmiration. 

A  Sixteenth-century  Cartographer.— From  the  publishing  house  of  Carlo 

lausen  in  Turin  there  comes  a  pamphlet  entitled  '  Notizie  suUa  vita  e  sulle  opere 
L  Giasomo  Gastildi,'  with  a  preface  by  Prof.  Luigl  Hugues.  About  the  life  of 
^ataldi  there  exists  considerable  speculation.  He  was  born  at  Villa  Franca,  in 
iedmont,  but  lived  mostly  at  Venice.  So  much  is  known  with  certainty,  for 
S.A.S  fame  secured  for  him  mention  by  chroniclers  both  contemporary  and  subse^ 
t  «->ent;  but  the  details  are  hard  to  fill  in.  Hia  relations  with  the  Church  are 
c:»  "^exesting  in  their  uncertainty.  It  his  bsen  supposed  that  he  was  a  friar  or 
^fc-XLon  regular  of  the  Premonstratensians  (an  order  founded  by  S.  Norbart),  but  in 


*'  Mr.  Ireland  regards  extreme  heat  as  an  equally  effective  bar  to  civilization  as 
eme  cold,  the  extreme  dryness  of  the  soil  in  summer  rendering  continuous  labour 
'  iighout  the  year  impossible.   This  is,  however,  far  from  applying  universally  in  the 
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this  case  he  would  not  have  been  permitted  to  reside  as  he  did  ia  Yenice,  or  indeei 
in  Italy,  without  a  special  dispensation ;  and  there  is  no  record  that  he  received 
this  mark  of  favour.  It  does  not,  however,  appear  impossible  that  this  recogoitioQ 
of  Gastaldi's  altogether  exceptional  talents  would  be  denied  him,  for  the  highest 
interests  in  Venice  at  that  time  tended  towards  geographical  work.  Venice,  lying 
as  it  did  at  the  junction  between  the  sea-way  of  the  Adriatic  and  the  land-ways 
north  through  Brenner,  and  east  across  the  low  Alps  to  the  Semmering,  was  forced, 
by  its  commanding  position  for  trade,  into  the  necessity  for  a  detailed  knowledge 
at  least  of  the  Mediterranean  coasts,  for  in  this  sea  lay  all  its  Interests  and  iti 
colonies.  And  Venice,  at  the  period  of  Gastaldi*s  career,  was  experiencing  a  grett 
geographical  renaissance — a  last  outburst  of  activity  in  the  close  study  of  its  own 
world  and  the  world  beyond,  before  the  decline  of  its  political  power.  Gastaldi 
had  many  masters  under  whom  to  study,  and  the  best  proofs  of  his  extraordinary 
ability  are  furnished  in  the  eleventh  chapter  of  the  present  pamphlet.  Here  are 
to  be  found  comparative  tables  of  Gastaldi*s  computations  of  .the  positions  of 
several  well-known  points  both  within  and  without  the  Mediterranean  area,  with 
which  are  contrasted  modern  results  and  those  of  Mercator  and  the  geographer! 
subsequent  to  Gastaldi.  A  geographer  of  four  centuries  back  who  errs  only  5'  in 
computing  the  latitude  of  a  point  relatively  so  far  distant  from  his  own  known 
area  as  Cape  Verde  (Mercator's  error  was  1°  13')  is  entitled  to  high  esteem.  His 
workings  of  longitude  are,  as  would  be  expected,  further  away  from  modern  results 
than  those  of  latitude,  but  his  error  of  9°  for  Bab-el-Mandeb  is  altogether  excep- 
tional; and  it  is  in  comparison  with  the  work  of  other  early  geographers  that 
Gastaldi  shines  most  notably. 

Medals  of  the  Imperial  Eussian  Geographical  Society. — At  its  annual 

meeting,  the  Russian  Geographical  Suclety  awarded  its  Cjnstantine  Gold  Medal 
to  P.  K.  KozlofF  for  his  last  researches  and  geodetical  measurements  in  Tibet,  his 
excellent  maps,  and  most  valuable  zoological  and  botanical  collections.     The  Count 
Liitke  medal  was  awarded  to  N.  M.  Knipovich,  for  his  researches  in  the  Arctic 
ocean,  and  to  N.  A.  Sokoloff,  for  his  geological  aud  geographical  work.     The  large 
gold  medals  of  the  section  of  Ethnography  were  awarded  to  Prof.  V.  A.  Zhukovsky 
for  his  work  on  folk-lore  in  Pertia,  and  to  V.  N.  Perets,  for  ethnographical  work. 
The  Semenoff  Medal  was  given  to  L.  I.  Brodovsky,  for  the  map  of  Manchuria  which 
he  has  compiled.    Small  gold  medals  were  given  to  A.  K.  Kuznetsoflf,  for  the  work 
he  has  done  in  the  museum  of  the  Chita  (Transbai kalian)  section  of  the  Geographical 
Society ;  to  V.  H.  Ladyghin,  for  his  work  during  the  Kozloff  Tibet  Expedition  ;  and 
to  L.  S.  Berg,  for  his  exploration  of  Lake  Aral.     A  number  of  silver  medals  for 
various  minor  works  were  given  to  several  persons.     The  greatest  achieyement  of 
the  Geographical  Society  was  the  visit   to  Lhasa  by  a  member  of  the  Society 
the  Buryat  Lama,  M.  Tsybikoff,  who  has  also  been  at  a  number  of  monasteries  in 
Tibet,  and  has  brought  back  319  volumes  of  various  works  of  Buddhist  philosophy 
medicine,  history,  and  so  on. 

New  Geographical  Society.  — The  first  meeting  of  the  newly  founded 
Russian  Society  ot  Earth-Knowledge  {Obshestvo  Zeinhvyedeniya)  took  place  oil 
March  5  at  St.  Petersburg  (cf.  Journal,  vol.  xix.  p.  703).  The  Society  is  connected 
with  St.  Petersburg  University,  and  has  the  following  programme:  (a)  The 
study  of  scientific  questions  of  Earth-knowledge ;  (h)  geographical  exploration  in 
general,  and  especially  local ;  (c)  the  improvement  of  methods  of  geographical 
education;  and  (d)  the  spreadiog  of  geographical  knowledge.  Prof.  Brunov  was 
elected  as  president  of  the  Society,  D.  A.  Koropchevsky  as  vice-president,  and 
MM.  Zverintseff  and  Schonberg  as  secretaries. 
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Dr.  Onstav  Badde. 

We  regret  to  annonnce  the  death  of  Dr.  Gustav  Rddde,  Gold  Medallist  and 
Honorary  Corresponding  Member  of  the  Society.  Gustav  Hftdde  was  born  on 
November  27,  1831,  in  Danzig,  the  son  of  a  schoolmaster.  As  a  youth  he  was 
befriended  by  Dr.  A.  Menge,  and  assisted  by  the  Natural  History  Society  of  his 
native  town  to  start  on  a  scientific  career.  Still  quite  a  young  man — that  is,  in 
1852-1855— he  had  the  good  fortune  to  be  employed  in  the  Crimea  by  the  old 
botanist  Steven  in  collecting  plants  and  as  a  draughtsman  for  making  drawings  of 
plants.  Under  the  guidance  of  his  enthusiastic  master,  Badde  travelled  on  foot  over 
most  of  the  hilly  parts  of  the  Crimea.  During  that  time  he  also  made  the  acquaint- 
ance of  a  local  landowner,  M.  Shatiloff,  for  whom  he  made  a  Natural  History 
Museum,  which,  at  a  later  date,  was  presented  to  the  Moscow  University.  During 
these  years  he  published  several  valuable  articles  in  the  Bulletin  de  la  Society  dea 
Naturalisies  de  Moscou  ("Versuch  einer  Pflanzenphysiognomik  Tauriens,"  1854; 
"Beitrage  zur  Ornithologie  Busslands,"  1854;  "Thierleben  am  Paulen  Meere," 
1855),  and  one  on  the  Crimean  Tartars  in  the  Journal  of  the  Bussian  Geographical 
Society  (1857).  Botany,  zoology,  and  ethnography  were  thus  already  his  favourite 
subjects. 

In  1855  began  the  great  period  of  exploration  of  Eastern  Siberia.  Steven 
recommended  Gustav  Radde  to  the  Geographical  Society  for  this  task,  and  in  that 
year  Badde  went  as  a  botanist  and  a  zoologist  to  that  country  and  to  the 
newly  annexed  Amur  region  with  the  expedition  under  Ludwig  Schwartz.  He 
travelled  there  for  four  years,  made  the  tour  of  the  northern  part  of  Lake  Baikal 
then  almost  unknown,  observed  the  migrations  of  birds  in  Transbaikalia,  and 
spent  a  full  year  in  the  Little  Khingan,  studying  the  fauna  and  the  vegetation  of 
the  southern  portion  of  the  Amur.  In  1858,  after  the  expedition  had  terminated  its 
work,  he  made  an  extremely  interesting  journey  to  the  highlands  of  the  Sayan  (Irkut 
valley)  and  to  the  peak  Munku-Sardyk,  the  only  snow-clad  peak  on  the  frontier 
of  Eastern  Siberia.  The  collections  which  he  brought  in  from  Siberia  were  im- 
mense, and  included  specimens  of  1760  vertebrates  and  about  60,000  invertebrates. 

The  results  of  these  journeys  are  embodied  in  two  quarto  volumes  of  his  *  Beisen 
im  Siiden  Odt-Sibiriens  *  (I.  *  Die  Saugethierfauna,'  1862 ;  II.  *  Die  Festlands-Omis  ' 
1864),  published  by  the  Bussian  Geographical  Society  and  containing  the  description 
of  bis  extremely  valuable  zoological  collections,  and  in  a  volume  of  shorter  reports 
entitled  *Berichte  iiber  Beisen  in  Siiden  Ost*Sibiriens,'  published  in  vol.  xxiii, 
of  Baer  und  Helmersen's  '  Beitrage  zur  Eenntniss  des  Bussischen  Beichp,*  1861. 
These  reports  are  admirably  written,  especially  in  the  part  which  deals  with 
Badde's  journeys  up  the  valley  of  the  Irkut  and  to  the  Munku-Sardyk  and  the 
Chohondo  region.  His  intelligent  study  of  the  method  of  Humboldt  is  perceptible 
in  these  reports,  and  they  arc  the  best  si)ecimen8  in  all  the  modern  geographir^il 
literature  of  Siberia  of  a  graphic  description  of  the  whole  of  nature,  physical  and 
on^anic,  including  man,  as  it  appears  in  these  highlands.  Strangely  enough,  these 
*  Beiseberichte,*  which  might  have  been  such  good  guides  for  Bussian  travellers, 
have  not  been  published  in  Bussian,  but  there  are  Bussian  editions  of  the  *  Beise.' 

In  1864  Badde  moved  to  the  Caucasus,  where  he  soon  grew  interested  in  the 
fauna,  the  vegetation,  and  the  inhabitants  of  that  fascinating  and  varied  region, 
and  founded  at  Tiflis  a  Natural  History  Museum,  to  which  for  the  rest  of  his 
life  he  devoted  his  main  activity,  and  which  he  made  one  of  the  richest  and  beat 
of  local  museums.     He  was  also  the  director  of  the  Tiflis  Public  Library. 
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His  maia  literary  works  on  Caucasia  were  'The  Ornithological  Fauna  of 
riuca8ia*(in  Russian)  and  'Omis  Gaucasica,'  which  he  began  to  isaue  in  1885  tt 
Cassel,  and  of  which  he  published  several  fascicules,  and  his  *  BeTichte  ilber  dis 
biologisch-geographiEchen  Untersuchungen  in  den  Kaukasuslandem '  (Tiflis,  1866). 
He  published,  both  in  German  and  in  Russian,  a  great  number  of  separate  sketchei 
of  his  journeys,  which  appeared,  in  (German,  in  Feter mantis  Ergdnzungshefte  sod 
Mitteilungen — such  as"  Vier  Vortriige  iiber  den  Kaukasus"  {Ergzh.^  No.  36),  "Am 
den  Hochalpen  des  Daghestan  "  (idem.,  85),"Karabigh**(uiem.,  100),  "Das  OstoiiBr 
des  Pontns"  (idem.,  112),  "Der  Nordfuss  des  Daghestan'*  {idera.^  11")»  or  in 
separate  volumes,  '*  Khevsuria  and  the  Ehevsurs  '*  (Gassel,  1878),  *  Talyach  and 
seine  Bewohner*  (Leipzig,  1885);  while  in  Russian  he  published  a  number  of 
smaller  monographs  in  the  Memoirs  (vols,  vii.,  viii.)  and  the  Tzvestia  of  the 
Caucasus  Geographical  Society  (vols,  ii.,  iv.,  v.),  as  also  in  the  Caucasian  JTa/eadar 
(Russian).  He  also  made  a  journey  to  the  Transcaspian  region,  described  in  hii 
'  Prelimioary  Reports  of  an  Expedition  to  the  Transcaspian  Region  and  ths 
Khorassan/  published  (in  Russian)  at  Tiflis  in  1891. 

In  all  these  works  Radde  gives  excellent  and  lively  pictures  of  the  lands  he  visitfld 
— their  fauna,  their  flora,  and  their  inhabitants — though  less  beautiful,  it  must  be 
said,  than  his  Tunka  and  Munku-Sardyk  pictures.  He  wrote  also  a  good  general 
article,  '*  The  (Caucasus,"  for  '  Picturesque  Russia/  and  a  sketch  of  his  sea  vo3ragS 
round  Asia,  *  Twenty-three  thousand  miles  on  board  the  Yacht  Tamara.^  Of  ^ 
scientiQc  work  during  the  Transcaspian  expedition,  the  first  volume  only  has  been 
published  (in  German),  under  the  title  of '  Wisseoschaftlicbe  Resultate  der  Trana- 
caspischen  Wissenscbaftlichen  Expedition  :  Band  I.  Zoologie.*  His  most  important 
l))tanical  work  concerning  the  Caucasus  was  '  Grandziige  der  Pflanzenverbreitung  in 
den  Kaukaauslandem/  which  constitutes  the  third  volume  of  the  well-known 
*  Vegetation  der  Erde,'  edited  by  Profs.  Engler  and  Drude.  This  is  a  very  seriouf 
and  most  valuable  work. 

At  the  time  of  his  death  he  was  engaged  in  the  publication  of  a  work  *  Die 
Sammlungen  der  Kaukasischen  Museums/  of  which  throe  volumes  (out  of  six) 
have  appeared  (Zoology,  Botany,  Geology). 

In  18D8  the  Russian  Geographical  Society  awarded  to  Dr.  Radde  its  chief 
medal — the  Constantino  medal — the  analysis  of  his  work  having  been  written  by 
Prof.  Kuzoetsoflf  (see  *  Yearly  Report  of  the  Russian  Geographical  Society '  for 
1898).  He  had  bjen  awarded  the  Patron's  Medal  of  the  Royal  Greographical 
Society  in  1889. 

Some  of  the  preliminary  reports  of  Radde,  written  almost  on  the  spot  or  imme- 
diately after  this  or  that  journey  in  the  Caucasus  and  elsewhere,  were  from  time  to 
time  criticized  by  specialists  for  small  mistakes  which  he  had  made  here  aad  there. 
They  remain,  nevertheless — especially  the  Siberian  reports — models  of  what 
reports  of  journeys  ought  to  be  for  giving  a  general  picture  of  the  nature  of  the 
country  visited,  embodying  its  vegetation,  its  fauna,  and  the  manner  of  life  of  its 
human  inhabitants.  The  writer  of  these  lines  cannot  recommend  any  better  reed- 
ing for  young  geographers  than  Radde's  Siberian  *  Reiseberichte ; '  and  if  some  dny 
a  collection  of  the  best  geographical  reports  be  made  for  the  use  of  geographical 
students — which  would  be  a  most  desirable  enterprise — Raddb's  reports  will  suiely 
occupy  in  such  a  collection  an  honourable  place.  P.  Kropotki>'. 

A  few  days  ago  I  receive!  from  Dr.  Ridde  a  volume,  with  a  card,  "  Best  greet- 
ings ;  suffering  much,  but  hope  to  finish  the  Geology."  Before  it  reached  me, 
the  announcemeut  of  his  death  had  appeared  in  the  iiewi5pai)ers.  For  old  acquain- 
tance sake,  1  bhould  like  to  add  a  few  words  to  the  notice  contributed  by  Prioce 
Kropotkin. 
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I  made  Dr.  Radde's  acquaiBtance  at  Tiflis  in  June,  1868.  He  and  Dr.  Abioh 
were  then  the  representatives  of  science  in  the  Caucasian  capital.  Caucasia  had 
at  that  time  its  own  Court  and  its  own  administration.  Dr.  Radde's  scieotific 
attainments  and  their  European  recognition  placed  him  in  the  end  in  such  a 
position  that  he  was  selected  as  the  companion  of  Grand  Duke  Michael  Nicholavioh 
in  bis  yacht  voyage  to  India  and  Japan,  and  in  1895  and  1897  he  was  again 
selected  to  accompany  members  of  the  Imperial  family  on  a  visit  to  the  North 
African  coast-lands. 

Time  has  only  strengthened  the  first  impression  Dr.  Badde  made  on  me  as 
a  youth,  that  of  a  man  with  an  extraordinarily  wide  interest  and  power  of  obser- 
vation in  various  branches  of  Natural  Science.  Specialization  is  no  doubt  a 
quality,  but  it  may  also  be  a  defect  in  a  traveller.  The  man  who  has  never  made 
a  mistake  in  life  or  science  has  lived  and  worked  in  a  very  narrow  groove. 
Dr.  Kadde  was  well  fitted  to  be  a  pioneer  of  knowledge  in  new  region?.  He  was 
admirably  qualified  for  the  receipt  of  one  of  the  gold  medals  of  the  Royal  Geogra- 
phical Society,  which  waa  bestowed  on  him  in  1889 — nine  years  before  he  received 
the  chief  medal  of  the  Russian  Geographical  Society.  The  formal  statement  of 
the  grounds  of  our  Society's  grant  has  recently  been  quoted  in  Germany  as  the 
most  complete  summary  of  Dr.  Radde*8  claims,  and  may,  I  think,  be  appropriately 
repeated  here : — 

''  The  Patron's  Medal  to  Dr.  G.  Radde  (Director  of  the  Natural  History  Museum, 
Tiflis),  for  a  life  devoted  to  the  promotion  of  Scientific  Geography,  as  a  trayeller, 
observer,  and  author,  and  particularly  for  his  five  years'  travels  in  Eastern  Siberia 
(1865-60),  his  persistent  exploration  of  the  Caucasian  chain  (1864-5  and  1876-86), 
Mingrelia,  Abkhasia,  Karatchai,  Daghestan,  and  of  the  Armenian  Highlands,  and  the 
Caspian  coast  (1876-80),  and  his  services  as  chief  of  the  Transcaspian  Expedition  in 
1886.  Also  for  the  important  works  in  which  he  has  recorded  the  result  of  his  ex* 
plorations :  (1)  *  Reisen  in  Ost-Siberian,  mit  E:arten,'  1862-4  ;  (2)  •  Die  drei  langen 
Hochthiilern  Imeritiens;'  (3)  •  Vier  Vortrage  iibcr  den  Kaukasas,*  1874;  (4)  •  Aus 
den  Hochalpen  des  Daghestan,'  1886;  (6)  'Die  Cbewsuren  und  ihr  Land,'  1878; 
(6)  *  Reisen  um  die  Persisch-Russischen  Graozen,'  1885 ;  (7)  *  Vorlaufiger  Bericht 
iiber  die  Expedition  nach  Manchurien  und  Khorassan,'  1887.  And  particularly  for 
the  talent  with  which,  while  paying  special  attention  to  various  blanches  of  natural 
history,  especially  ethnology,  ornithology,  and  botany,  be  has  kept  in  view  their 
relations  to  Geography,  and  has  made  it  his  main  object  to  set  out  in  a  clear  and 
comprehensive  manner  the  physical  characteristics  of  the  countries  he  has  explored, 
with  their  causes  and  effects  (see  Noe.  1, 3,  and  6).  And  finally,  for  the  zeal,  energy, 
and  artistic  intelligence  he  has  exhibited  in  the  arrangement  on  a  Geographical 
basis  of  the  Natural  History  Museum  at  Tiflis." 

DouoLAS  W.  Freshfield. 


Dr.  Heinrich  HartL 

Dr.  Heinrich  Hartl,  Colonel  of  the  Reserve,  and  Professor  of  Geodesy  in  the 
University  of  Vienna,  died  in  Vienna  on  April  3,  at  the  age  of  sixty-three  years. 
Dr.  Hartl  saw  a  good  deal  of  active  service  in  the  early  part  of  his  career,  and  was 
known  for  bis  services  ;n  connection  with  the  determinations  of  position  and  the 
making  of  route  surveys  in  Turkey  for  the  map  of  Central  Europe  on  the  scale  of 
1 :  300,000,  and  the  cadastral  survey  of  Bosnia  and  Herzegovina.  But  the  great 
work  of  his  life  was  the  organization  of  the  trigonometrical  survey  of  Greece. 
When  the  Greek  niiniiBtry  approached  the  Austrian  Government  with  a  request  for 
assistance,  Hartl  was  appointed  ieader  of  the  Geodetic  Commission,  which  began 
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iU  labours  in  September,  1889.  The  work  ia  Greece  was,  to  a  gremt  extent, 
directed  from  YieoDa,  Hartrs  actual  presence  in  'the  oouotry  being  only  required 
during  a  few  months  in  each  year.  He  wss  thus  able  to  carry  on  important  wort 
for  his  own  country  at  the  same  time.  He  retired  from  the  service  in  18d8,  and  ia 
the  following  year  was  elected  professor  in  the  Univeruty.  He  ia  the  author  of 
numerous  papers  on  cartographical  subjects,  most  of  which  are  publiahed  in  the 
MiUeHungen  de$  K.  u.  K.  MHitdrgeogixiphiBchen  Institutes  of  Vienna,  and  in  the 
Reports  of  the  Surrey  of  Greece. 


MEETINGS  OF  THE  BOTAL  GEOGRAPHICAL  SOCnOBTT* 

SESSION  1902-1903. 

Tenth  Ordinary  Meeting^  March  23,  1902. — Sir  Clements  liARKHAif, 

K.C.B.,  F.R.S.,  President^  in  the  Chair. 

Klectioss  : — A,  W,  ff.  Anderson;  Lieut.- Colonel  A.  B,  Browne^  the  Border 
Begiment;  Lieut,  Edmund  TUlotson  Bich,  B.E.;  Frederick  JET.  JR.  Sairger^ 
M,  Inst.  C.E. ;  Fred.  Snotrden,  C.E. ;  Harry  Houlton  Vivian,  J.P. 

HOKOBABT   COBRESPOKDING  MeMBEBS. 

M.  Alfred  Orandidier ;  Fro/.  Henri  Cordier. 

Medals  and  Other  Awards. 

The  President  :  I  have  to  announce  that  the  Council  has  selected  ms  reci|nent 
of  the  Royal  Medals  Mr.  Donglas  W.  Freshfield,  for  his  work  in  the  Caucasus,  and 
Captain  Otto  Sverdrup,  for  his  important  discoveries  in  the  Arctic  Regions'.  The 
names  have  heen  submitted  to  the  King,  and  His  Majesty  has  signified  his 
approva].  For  the  minor  awards,  Major  BurdoD,  who  has  msde  a  large  number 
of  excellent  route-maps  in  Northern  Nigeria,  will  have  the  Cuthbert  Peek  Grant; 
Captain  Isachsen,  who  was  with  Captain  Sverdrup  in  his  recent  ezpeditioxiy  and  did 
a  great  amount  of  exploring  work,  and  discovered  the  two  large  islands  north  of 
the  Parry  group,  is  to  have  the  Murchison  Grant ;  Mr.  Ellsworth  Huntingdon,  who 
made  a  remarkable  journey  through  the  great  cailon  of  the  Euphrates  river 
during  which  he  made  valuable  observations  in  physical  geography,  takes  the 
Gill  Memorial ;  and  Dr.  W.  G.  Smith,  for  his  investigations  into  the  geographical 
distribution  of  vegetation  in  Yorkshire,  takes  the  Back  Bequest. 

Commemoration  of  the  Tercentenary  of  the  Beign  of  Queen  Elizabet?i. 

Addresses  by  the  President,  Sir  Clements  Markham,  K.C.B.,  Edmund  €K)88e, 
Esq.  (Raleigh),  Julian  Corbett,  Esq.  (Drake),  Prof.  Silvanus  P.  Thompson,  f.ba 
(William  Gilbert  and  Terrestrial  Magnetism),  and  others. 

There  was  also  an  Elizabethan  Exhitition  of  Portraits,  Globes,  Maps,  Atlases, 
Instruments,  Navigation  Books,  Relics,  etc. 


Special  Meeting  in  the  Map  Boom,  Thursday,  April  2,  1903,  4  p.m, Sir 

Clements  Markham,  k.c.b.,  k.r.s..  President,  in  the  chair. 

Subject : — 

"Geographical  Education,  with  Special  Reference  to  his  Curved  Contoured 
Maps,  Globes,  and  Reliefs.*'    By  Prof.  Elisee  Reclus. 
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Additions  to  the  Library. 

By  EDWARD  HEAWOOD,  M.A.,  Librarian^  ILG.B. 

The  following  abbreviations  of  nouns  and  the  adjectires  derired  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  in  each  case  written  in  full : — 


A.  =  Academy,  Academie,  Akademie. 
Abh.  =  Abhandlungen. 

Ann.  =  Annals,  Annales,  Annalen. 

B.  =  Bulletin,  BoUettino,  Boletim. 
Com.  =r  Commerce. 

C.  Rd.  =  Comptes  Bendus. 
Erdk.  =  Erdkunde. 

G.  =  Geography,  Geographie,  Geografia. 

Ges.  =  Gesellflc^aft. 

I.  =  Institute,  Institution. 

Iz.  =  Izvestiya. 

J.  =  Journal. 

k.  u.  k.  =  kaiserlich  und  koniglich. 

M.  =  Mitteilungen. 


Mag.  =  Magazine. 

Mem.  =  Memoirs,  M^moires. 

Met.  =  MeteorologicaL 

P.  =  Proceedings. 

R.  =  Royal. 

Rot.  =  Review,  Revue. 

S.  =  Society,  Soci^t^,  Selskab. 

Sitzb.  =  Sitznngsbericht. 

T.  =  Transactions. 

V.  =  YereixL 

Verb.  =  Yerhandlungen. 

W.  =  Wissensohaft,  and  compounds. 

Z.  =  Zeitschrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  ootavoy  quarto^  eta,  the  size  of  books  in 
the  list  below  is  denoted  by  tne  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.     The  size  of  the  Journal  is  10  x  6). 

A  selection  of  the  works  in  this  list  will  be  notieed  elsewliBre  in  the  **  JonmftL" 

SITBOPE. 

AnstrU— Geology.        M.K.K.O,  Ges.  Wien  46  (1902):  292-298.  Diener. 

Die  Stellung  der  Croatisch-Slavonischen  Inselgebirg^  zu  den  Alpen  und  dem 
DiDariBchen  Gebirgssystem.     Von  Prof.  Dr.  C.  Diener. 

Austria— Glaeial  Epoch.    Sitzb.  A.W.  MUnchen  (1902)  :  459-486.  eUnther. 

Glaziale  Denudationsgebilde  im  mittleren  Eisackthale.  Yon  S.  Giinther.  With 
Illu9tration8. 

Austria— Watershed.    M.K.K.G.  Get,  Wien  46  (1902) :  221-280.  8chbnberg«r. 

Die  Umrandung  des  Marchbeckens.    Yon  F.  F.  Scbonberger. 

Denmark.  G,  Tidskri/t  16  (1901-1902) :  242-250.  Harti. 

Interglaciale  Aflejringer  i  Danmark  og  Nordtyskland.    Yed  N.  Hartz. 
Europe— Ethnology.  Globus  83  (1903) :  109-110.  Krause. 

Kaon  Skandinavien  das  Stammland  der  Blonden  und  der  Indogermanen  sein? 
Yon  E.  H.  L.  Krause. 

Europe— Geological.  C,  Rd.  136  (1903):  256-258.  Leriehe. 

8ur  Texisteuce  d'une  communication  directe  entre  les  Bassins  parisien  et  beige, 
II  r^poque  ypr^sienne.    Note  de  M.  Leriehe. 

Europe^Historical.  Hughes. 

Shakespeare's  Europe.  Unpublished  Chapters  of  Fynes  Moryson's  Itinerary. 
Being  a  Survey  of  the  Condition  of  Europe  at  the  end  of  the  Sixteenth  Century. 
With  an  Introduction  and  an  Account  of  Fynes  Moryson's  Career.  By  Charles 
Hughes.  London :  Sherratt  &  Hughes,  1903.  Size  10}  x  7),  pp.  L  and  498. 
Facsimiles.     Price  15s. 

Printed  from  the  manuscript  in  the  library  of  C!orpu8  Christi  College,  Oxford. 

France— Corsica.  Bikli. 

Botanische  Keisestudien  auf  einer  Fr&hlingsfahrt  durch  Korsika.  Yon  Dr.  M. 
Bikli.  Zurich  :  F'asi  &  Beer,  1903.  Size  9}  x  6},  pp.  xiv.  and  140.  lUustrations, 
Presented  by  the  Publishers.    [To  be  reyiewed.] 

France— Queroy.  B.8.G.  Com.  Bordeaux  89  (1903) :  25-35.  Lettrade. 

Le  Queroy.    Par  P.  Lestrade. 

The  old  province  of  Quercy  now  forms  part  of  the  departments  of  Lot  and  Tarn- 
ct-Craronne. 
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Tranoe — ^VoigM.  Voomiar. 

B.8.G.  VEa  81  (1900):  51-6,5,  205-220,  357-376,  522-542;  88  CI 901):  23-44, 
167-181,  277-292;  88  (1902):  39-52,  202-218,  293-305. 
Les  Yall^  yosgiennes.    l*ar  A.  Fournier. 

Oermany— Water.  Globus  83  (1903) :  110-113, 124-127.  Balurau. 

Die  Weser.    Eine  hydrog^phische  Daratellnng  anf  Orund  des  yon  dem  preiis- 
■iflohen  Wasseraussohusse  heransgegebenen  WeBer-Ems-Werkes.  Yon  Dr.  Benieos. 

iMUnd.  O.  TidtkHft  18  (1901-1902) :  219-242.  Brau. 

Sprengisandnr  og  Egnene  mellem  Hofs-  eg  YatDaidkull.   Unden0gelfler  foretagae 
i  Sommeren  1902  af  Kaptajn  Daoiel  Broun.     Wi&  Map  and  UluUratuMu. 

loeland.  G.  TidthHft  18  (1901-1902) :  194-204.  LvBd-Lftnaaa. 

Meddelelser  om  G^neralstabens  Ekspedition  til  Island  i  Sommeren  1900.     Yed 
Kaptajn  Lund-Larssen. 

leeland.  M.K.K.G.  Qti.  Wien  46  (1902):  240-291.  Fader. 

laland-Fahrt.    Yon  Dr.  H.  Pudor. 

lealand— Grimsoe.  G.  Tidtkri/t  18  (1001-1902):  204-210.  ThoroddaaB. 

Et  Be80g  paa  Grim60.    Af  Prof.  Dr.  Th.  Thoroddsen.     With  Map. 

Italy— Genoa.  Ann.  Hydrographie  31  (1003) :  54-58.  

Plan  fUr  HafeDschutzbanten  in  Genua  mil  Bucksicht  auf  die  Sturmyerhalinisae 
WUh  Plans, 

Italy— SieUy.  B.8,G.  Italiana  3  (1902) :  937-941.  Berelli 

A  proposito  della  recente  alluvioue  nel  Modicano.    Nota  del  dott  Paolo  BeyellL 
Mediterranean.  B.S.G.  Italiana  3  (1902) :  941-951.  XarimL 

Deositk  6  temperatura  del  mare  tra  Santa  Tecla  e  Capo  Molini  (Owta  orientale 
della  Sicilia).    Nota  del  dott.  L.  Marini.      With  Map  and  Diagram: 

MediterraneaxL  J.li.  United  Service  J.  47  (1903):  78-81.  Harkaaat. 

A  Queetion  of  an  Exchange  with  Spain  in  the  Mediterranean.    By  Major  T.  R. 
Harkoess. 

Suggests  the  exchange  of  Gibraltar  for  Port  Mahon  in  Minorca. 

Mediterranean— Crete.  C.  lid.  138  (1903) :  330-332.  Cayanx. 

Existence  du  Jurassique  sup^rieur  et  de  Tlnfracr^tace  dans  Tile  de  Cr^te.     Note 
de  L.  Cayeux. 

Mediterranean— Crete.  C.  Bd.  138  (1003) :  519-521.  Oayanz. 

Les  Eruptions  d*&ge  secondaire  dans  Tile  de  Crete.     Note  de  L.  Cayeux. 

Mediterranean — Crete.  WiUdnaon. 

Trade  of  Crete  for  the  year  1901.    Foreign  Office,  Annual  No.  2932,  1903.     8ixe 
10  X  6J,  pp.  10.     Price  Id. 

Mediterranean— Cyprui.     Quarterly  J.B.  Metearolog.  S.  29  (1903) :  29-46.  Bellamy. 

Notes  on  the  Climate  of  Cyprus.     By  C.  Y.  Bellamy.     With  Map. 

Mediterranean— Geology.        C.  Rd.  136  (1903):  474-476.  Cayaox. 

Ph^nom^nes  de  charriage  dans  la  M^diterrau^  orientale.    Note  de  L.  Cayeux. 

Mont  Blanc— Glaciers.    B.8.G.  Italiana  3  (1902) :  862-878,  013-937.  Porro. 

Kicerchcr  preliminari  sopra  i  Ghiucciai  Italian!  del  Monte  Bianco  (Campasna  del 
1897).     Nota  del  Prof.  F.  Porro. 

Montenegro.  Wyon  and  Prmaee. 

The  Land  of  the  Black  Mountain.  The  Adyenturcs  of  Two  Englishmen  in  Monte- 
negro. By  Reginald  Wyon  and  Gerald  Prance.  London :  Methuen  &  Co.,  1903 
Size  8X0,  pp.  xviii.  aud  300.    Map  and  Illustrations.    Price  6#.     PreteiUed  bv 

the  Publishers. 

Bnssia— Cartography.  Btavanha^an. 

Petermanns  ^f.  48  (1902) :  224-220,  254-260,  274-278.  -——» 

Russlands  Kartenwesen  in  Yergangenheit  und  Gegenwart.    Yon  Hauptmann  \V. 

Stavenhagen. 

Buiila — Magnetism.  Paaaalakr 

P.  Passalskv.     Anomalies  Magnetiques  dans  la  re'gion  des  mines  de  Krivoi'-Ros? 
( )dessa,  1901.     Size  12i  x  10§.     Charts.     Price  4«.  *** 
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ScandixuiTU.  LSnborg. 

FinDmarkeraa  i  mellersta  SkandiDavien.  Af  Sven  Ldnborg.  (Ur  YimTj  Arg. 
1902,  H.  1,  3  ooh  4.)  Stockholm,  1908.  Size  9}  X  6),  pp.  [114].  Map$  and 
lUuBtrcUums.    Preienied  hy  the  Auihifr. 

ScandinaTia.  Ymer  22  (1902) :  505-514.  Wilier. 

Hafya  foUdnvandringar  agt  rum  i  Skandinavien  ?    Af  Dr.  L.  Wllaer. 
DiBcuBses  the  question  of  former  immigrattons  into  Scandinavia. 

Turkey— Tham.  B.S.B.  BOge  G.  26  (1902) :  475-501.  HantteecDur. 

L'lle  de  Thaaoe.    Par  H.  Hantteooenr.     WUh  Map. 

United  Kingdom— England.  Thompion. 

The  (Tanal  System  of  England:  Its  Growth  and  Present  Condition,  with  particular 
reference  to  the  cheap  carnage  of  goods.  By  H.  Gh>rdon  Thompson.  London : 
T.  Fisher  Unwin,  [not  dated].  Size  7  x  5J,  pp.  70  and  iv.  Price  U,  6d. 
Pretented  hy  the  PublisherB. 

United  Kingdom— London.  Lethabj. 

London  before  the  Conquest.  By  W.  K.  Lethaby.  London  :  Maomillan  &  Co.,  Ltd.. 
1902.  Size  8)  x  5},  pp.  xii.  and  218.  lUustrationB.  Price  7«.  6d.  net.  Presented 
hy  the  Publiehert. 

United  Kingdom— London.   Fortnightly  Bev.  72  (1902) :  796-805.  Killer. 

Port  of  London.    The  coming  reform.    By  F.  Miller. 

A8IA. 

Af^hanisUn.  G.Z,  8  (1902) :  665-686.  Immannel. 

Afghanistan.    Yon  Haaptmann  Immanuel. 

Central  Asia.     Meddelanden  0,  Fifren.  Finland  6  (1901-1908) :  pp.  14.  Brothems. 

Yegetationsskizzer  fran  Centralasien.    Af  Y.  F.  Brotherus.     With  llltutrationi. 

Central  Asia.  Scottish  Q.  Mag.  19  (1903)  :  113-141.  Hedin. 

Three  Years'  Exploration  in  Central  Asia,  1899-1902.    By  Dr.  Sfen  Hedin. 

Central  AsU.  O.  TidskHft  18  (1901-1902)  :  250-259.  Olufsen. 

Sommeren  i  Centralasien  fra  Kaspihnvet  til  Ferghanas  0stgriBnso.  Af  O.  Olufsen. 
WUh  Map. 

Central  Asia— Pamirs.  OlufiMn. 

The  Second  Danish  Pamir  Expedition  :  Meteorological  Observations  from  Pamir, 
1898-99.  By  O.  Olufsen.  [Copenhagen] :  E.  Bojcsen,  1903.  Size  10}  x  7, 
pp.  92.    Map  and  Profiles. 

Central  Asia— Tian  Shan.    Z.  Qes.  Erdk.  Berlin  (19U8)  :  82-121.  Friederichsen. 

Forschnngsreise  in  den  Centralen  Tienschan  und  Dsungariscben  Ala-tau  im 
Jahr  1902.    Yorl'aufiger  Berioht  von  Dr.  Max  Friederichsen.     With  Illustrations. 

China.  /.  United  Service  L  India  32  (1903) :  1-23.    Manifold  and  Honter. 

Narrative  of  part  of  a  Journey  from  Peking  to  B'such'uan.  By  Lieut. -Colonel 
C.  C.  Manifold  aud  Captain  V.  G.  W.  Hunter.     With  Map. 

China— Kanohuria.    Meddelanden  G,  FSren.  Finland  8  (1901-1903) :  pp.  15.    Bohnhof. 
Die  Mandsohuroi  und  die  Ussuri-Provinzen.    Beiseskizzen  von  Hugo  Bohnhof. 

China— Manchuria.  Asien  2  (1903) :  65-66.  Kleist. 

Die  wirtschaftlichen  Yerh&ltnisse  der  Biandsohurei.    Yon  v.  Kleist. 

Eastern  Asia.  J.8.  ArU  61  (1903) :  313-323.  Carey. 

Tonkin,  Yunnan,  and  Burma.    By  F.  W.  Carey. 

Eastern  Asia.  Krahmer. 

Russland  in  Asien.  Band  lY.  Bussland  in  Ost- Asien  (mit  beaonderer  Beriiok- 
sichtigung  der  Mandschurei).  Yon  Krahmer.  Leipzig:  Zuoksohwerdt  &  Co., 
1899.    Size  9}  x  6),  pp.  vi.  and  221.    Maps  and  Plan. 

Frenoh  Indo-China.  La  (?.,  B.8.G.  Paris  7  (1903) :  77-90.  AXtoit 

L*(£uvre  de  M.  Pavie  en  Indo-Chine  (1879-1895).    Par  D.  Aitoff.     WUh  Maps. 
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IfldiA. 

Six  Weeks*  Trip  throufi^h  India:  being  Notes  by  the  Way.  By  J.  Fergiuon. 
Colombo:  A.  M.  &  J.  Ferguson,  1902.  Size  H  X  4},  pp.  156.  Map,  PreteiUed 
hy  the  Author. 

India.  LiUy. 

India  and  its  Problems.  By  William  Samnel  Lilly.  London :  SaodB  &  Go.,  1902. 
Size  9  X  5},  pp.  xx.  and  324.    Map.    Price  7$.  6d. 

India— Himalayas.  Alpine  J.  81  (1903) :  304-311.  Htra. 

A  First  Exploration  of  Nun  Kun.   By  Arthur  Nere.    With  Map  and  lUuwtraUomB. 

The  Xun  Enn  are  lofty  twin  peaks  west  of  Zanskar. 

India— Knmaon.        Mem.  GeoLog.  Surv.  India  32  (1902):  127-184.  KrallL 

Notes  on  the  '*  Exotic  Blocks  '*  of  Malla  Johar  in  the  Bhot  Mahals  of  Eninaoii. 
By  A.  von  Krafft,  ph.d.     With  Map  and  Plates. 

India— Mioa.  Mem.  GeoLog.  Sure.  India  34  (1902)  :  11-122.  HdUmnd. 

The  Mica  Deposito  of  India.    By  T.  H.  Holland.     With  Maps  and  Plates. 

Indian  Ocean — Andaman!  and  Hioobars.  Kloia 

In  the  Andamans  and  Nioobars.  The  Narrative  of  a  cruise  in  the  sohooner 
Terrapin^  with  notices  of  the  Islands,  their  Fauna,  Ethnology,  etc  By  C.  Boden 
Eloes.  Ijondon :  John  Murray,  1903.  Size  9}  x  6}.  pp.  xvi.  and  374.  lUuutTa- 
tions.    Price  21«.  net.     Presented  by  the  Publishers.    [See  review,  ante,  p.  537.3 

India— Bajpatana.      Mem.  Geotog.  Surv.  India  36  (1902) :  1-116.  La  Toueht. 

Geology  of  Western  Bajputana.    By  T.  D.  La  Touche.     With  Map  and  Platee. 

Malay  Archipelago — Celebes.  ir^w}|^|jf^B, 

Tfjds.  K.  Ned.  Aard.  GenooU.  Amsterdam  20  (1903) :  35-66. 
Aanteekeningen  omtrent  Bolaang-Mongondo,  ontleend  aan  bet  verslag  oTor  eene 
reis  van  7  April  tot  en  met  20  Mei  1900,  tot  onderzoek  naarde  gemeenachappelijke 
grenzen  vau  de  Minabassa  en  het  landsuhap  Bola'ung  Mongondo.     Door  A.  C. 
Veenhuijzon.     With  Map. 

Noticed  in  the  Monthly  Record  for  March  (^ante^  p.  318). 

MaUy  States- Railways.    P.L  Cicil  Engineers  150  (1902) :  325-339.  Hanasn. 

Federated  Malay  States  Railways,  Perak  and  Province  Welleslcy.  By  C.  R. 
Hanson.     With  Plans  and  Sectiom. 

Pamirs.  Filehaar. 

Ein  Ritt  iiber  den  Pamir  von  Wilhelm  Filchuer.  Berlin  :  E.  S.  Mittler  u.  Sohn, 
1903.     Size  10}  x  7,  pp.  x.  and  238.     Maps  and  Illustrations.     Price  8«.  Sd. 

Bnssia— Siberia.  La  G.,  B.S.O.  Paris  6  (1902) :  252-254.  Labbe. 

La  prise  et  la  deb&cle  des  rivieres  de  Siberie  en  1901.    Par  P.  Labbe. 

Bnssia— Transoaaoasia.    Naturw.  Wochenschri/t  2  (1903)  :  195-199.  Boacmanlcr. 

Die  Halbinsel  Apscheron,    Yon  F.  Rossmassler. 

Bassian  Central  Asia.   M.G.  Ges.  Hamburg  18  (1902) :  200-267.  Friedariehscn. 

Reisebriofe  aus  Russisch  Central- Asien.    Yun  Dr.  Max  Friederiohsen. 

Bassian  Central  Asia.  Idpaky. 

Upper  Bukhara,  Results  of  three  years'  travels  in  Central  Asia  in  1896,  1897,  and 
18yJ>.  Y.  I.  Lipsky.  Part  ii.  [In  Russian.]  St.  Petersburg,  1902.  Size  11^  x  9, 
pp.  319-.')41.     Illustrations. 

Tarkey— Asia  Minor.         Peterinanns  M.  48  (1902)  :  270-274.  Sehaibr. 

Zur  Geotektouik  des  siidostlichen  Anatolien.  Yon  Dr.  F.  Schaffer.  II.  Studien 
auf  einer  Heise  im  Sommer  1901. 

Tarkey— Euphrates.     B.  American  G.S.  34  (1902):  301-310,  384-393.  Hnntington. 

Tlie  Yalley  of  the  Upper  Euphrates  and  its  People.  By  E.  Huntington.  With 
Maps  and  Illustrations. 

An  account  of  Mr.  Huntington's  journey  appeared  in  the  Journal  for  Aug^nst,  1902 
(vol.  XX.  p.  175). 

Tarkey — Jeddab  and  Hodeida.  ]>«¥iy. 

Trade  of  the  Eastern  Coast  of  the  Red  Sea  for  the  years  1899-1901.  Foreign 
Office,  Annual  No.  2926,  1903.     Size  10  x  6,  pp.  26.     Price  2d. 
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A7BI0A. 

British  EMt  Afriea  And  Sudan.  Buxton. 

Two  African  Tripe,  with  notes  and  suggestions  on  big  game  preservation  in  Africa. 
By  Edward  North  Buxton.  London :  £.  Stanford,  1902.  Size  10  x  7,  pp.  xi^. 
and  210.    Map  and  Illtutrationi.    PredorUed  by  the  Author. 

Cape  Colony.  P.L  CivU  Engineen  160  (1902) :  376-397.  Braino. 

Reclamation  of  Drift-Sands  in  Cape  Colony.    By  C.  D.  H.  Braine.     With  Map, 
Central  Africa.  B.8.G,  VEU  88  (1902) :  5-38, 145-179.  Lemaire. 

Note  sur  la  ligne  de  fatte  O>ngo-Zamb^ie  (mission  scientifique  du  Ka-Tanga). 

Par  G.  Lemaire. 

Congo.  Meos. 

Une  Expedition  Portngaise  au  Congo  en  1512.  Par  Jules  Mees.  Bruxelles:  P. 
Weissenbmch,  1902.    Size  9x6,  pp.  10. 

Congo  State.  Barrows  and  Canisins. 

The  Curse  of  Central  Africa,  by  Captain  Guy  Burrows,  with  which  is  incorporated,  A 
Campaign  amongst  Canniluils,  by  Kdgar  Canisins.  London :  R.  A.  Everett  &  (3o., 
Ltd.,  1903.  Size  10  x  6,  pp.  xxxviii,  276,  and  xvi.  Map  and  Illuitratiom, 
Price  2U.  net.    Presented  by  the  PMiehers. 

Xast  Africa.  La  6.,  B.8.0.  ParU  7  (1903)  :  91-112.  Bosas. 

D'Addis-Abbaba  au  Nil  par  le  lac  Rodolphe.    Par  Yicomte  du  Bourg  de  Bozas. 
With  Map. 
See  note  in  the  Monthly  Record  for  March. 

EastAfrioa.  Xa  (?.,  £.^.&.  Parta  7  (1908) :  132>134.  Chesnean. 

Les  froDti^res  de  I'Ethiopie  et  de  TEry three.    Par  M.  Chesneau.     With  Map, 

East  Africa.  B.S.G.  Italiana  8  (1902)  :  1004-1012.  

Ulteriori  note  illustrative  suUa  seconda  Spedizione  B6ttego.     With  lUustratione. 

Egypt— Geology.  SUzb.  A.  W,  MUnehen  (1902) :  353-433.  Blanokonhora. 

Neue  geologisoh-stratigraphische  Beobachtungen  in  .^gypten.  Yon  Max 
Blanckenhom. 

Egypt— Sudan,  /.  African  S.  2  (1903) :  121-131.  Stanton. 

The  Peoples  of  the  Auglo-Egyptian  Sudan.  By  Lieut.-Colonel  E.  A.  E.  Stanton. 
With  Map  and  Illustratione. 

Egypt — Sudan.  

Addenda  and  Corrigenda  for  1902-1903  to  the  Notes  for  Travellers  and  Sportsmen 
in  the  Sudan.    Cairo.     Size  11  X  8,  pp.  12. 

Eritrea.  B.8.G,  Italiana  3  (1902) :  987-1003.  Marini. 

La  valle  del  Ghergb^r  (Colonia  Eritrea).  Nota  del  A.  Marini.  With  Map$  and 
Illustrations. 

French  Congo.  Mouvement  0.  20  (1903) :  127-131.  Vasaonr. 

La  Likuala-aux-herbes,  exploration  nouvelle.    Par  M.  Yosseur.     With  Map. 

German  East  Africa.  MeUorolog.  Z.  19  (1902) :  543-548.  Kanrer. 

Das  Klima  von  Deutsch-Ostafrika.    Yon  H.  Maurer. 

German  Sonth-West  Africa.  Doto. 

Deutsch-Siidwest-Afrika.  Yon  Prof.  Dr.  Karl  Dove.  Berlin  :  Wilhelm  Siisserott, 
1903.    Size  8}  x  5^,  pp.  208.    Map  and  Illustrations.    Price  4s. 

Italian  East  Afriea.  Ferrandi. 

Ugo  Ferrandi.  Itinerari  Africani,  1°  Da  Lugh  alia  Costa  (Aprile  1897).  Novara, 
1902.    Size  10  X  7,  pp.  62.    Map.    Presented  by  the  Author. 

This  was  noticed  in  the  Journal  for  February  (p.  168). 

Ivory  Coast.  Villamnr. 

Heiiseignements  Colon.,  Comity  VA/rique  Franfaise  No.  I.  (1903)  :   22-29. 
La  Cote  d'lvoire  :  aspect  general,  flore  et  fanne.     Par  R.  Yillamur. 

Madagascar.  La  G.,  B.S.O.  ParU  6  (1902) :  238-242.  Orandidior. 

Madagascar,  essai  de  geographic  physique.     Par  G.  Grandidier. 
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MoroMo.  Sagoane. 

M**  de  Segonzac.  Voyageg  au  Maroc  (1899-1901).  Avec  .  .  .  Appendices  poU- 
tiqne,  nstronomiquo,  m^t^rologique,  botaoique,  entomologique,  namiamatiqae. 
geograpbique.  Par  MM.  de  Yanssay,  Haase  et  de  Yilledeuil,  etc,  etc  Paiis: 
Annand  Golio.  1903.  Size  11  x  7},  pp.  xi.  and  4<»8.  Maps  and  la^MbraHemB. 
Price  20  fr.    Pretented  by  the  Pvbli$ker. 

Xoroooo.  M,G,  Oes.  Hamburg  18  (1902) :  1-199.  YiMkar. 

Meine  diitte  ForachiiDgsreiae  im  Atlaa-YorlaDde  Toa  Marokko  im  Jahze  1901. 
Von  Theobald  Fiaoher.     WUh  Map  and  Illuttrationt. 

Higaria.  Car—gii. 

Letters  from  Nigeria  of  the  Honourable  DaTid  Wynford  Carnegie,  F.B.6.S.  1899- 
1900.  With  Introdnction  and  Appendix.  Privately  Printed.  Brechin :  Blaok 
&  Johnston,  1902.  Size  9x5,  pp.  xUi.  and  150.  PortraiU.  Preeented  &y  JftM 
Helena  M.  Carnegie. 

Vigeria.  Lvgazd. 

Northern  Nigeria.  Report  for  1901.  Colonial  Reports,  Annual  Xc  377,  1908. 
Size  10  X  6|,  pp.  36.    Prtoe  2|(2. 

See  note  in  the  March  number  (ante,  p.  322). 
mie.  Quarterly  J.  Geolog.  S.  69  (1903) :  64-7!».  BaU. 

The  Semna  Cataract  or  Rapid  of  the  Nile :  a  Study  in  River-Eroaion.  B  j  John 
Ball,  FH.D.     With  Map  and  JUuetrations. 

Vorth-East  Afriea.  

BeneeignemenU  Colon,,  Comity  V A friqae  Fran^ite  No.  1  (1903) :   13-20. 
La  ddlimitation  de  TAfrique  orientale.     With  Map$. 

Bhodeiia.  P.B.  Irish  A.  24  (Sec.  C  )  (1902) :  47-54.  Laac-FMla. 

An  Arabic  Inscription  from  Rhodesia.     By  S.  Lane-Poole.     With  Plate. 
Bahara.  B.8,G.  Marseitte  26  (1902) :  297-301. 

Hydrographie  Saharienne.     J^es  eaux  da  Tidikelt.    Par  Dr.  Tiahacbe. 
Bomaliland.  Scottish  G.  Mag.  19  (1903) :  95-96. 

Somaliland.     WitJi  Map. 

South  Africa— Elephants.     FoHniglUly  Rev.  73  (1903)  :  100-108. 

The  Decline  and  Fall  of  the  South  African  Elephant.     By  H.  A.  Bryden. 
South  Africa— Farming.    FortnighUy  Rev.  73  (1903):  134-146.  OrMwalL 

South  African  Farming.     By  Rev.  W.  Greswell. 
Transraal.  ^ 

Transvaal  Mines  Department.  Yearly  Report  of  the  Government  Mining  Engi- 
neer for  the  Statistical  Year  ending  Jane  30,  1902.  Printed  at  Pretoria.  Siae 
13}  X  8},  pp.  42.  Maps  and  Diagrams.  Presented  by  the  Government  Miming 
Engineer,  Johannesburg. 

Tnnii.  BadaL 

Exploration  Scientifique  de  la  Tunisie.  Catalogue  raisonne  dea  Col^pi^i«a  de 
Tunisie  par  Louis  Bedel,  comprenant  tous  les  documents  d4)k  public  on  obligeam- 
ment  conminniques  et  specialement  le  resultat  des  voyages  de  MM.  Yal^ry  Mayet 
et  Maurice  Sedillot.  Premiere  partie.  Cicindelidic— Staphylinidso.  Paria:  Imp 
Nationale,  1900.    Size  10  X  6},  pp.  xiv.  and  130.    Presented  by  Mesare.  Lertmx  4-  c£i 

Tunif.  Ann.  G.  11  (1902)  :  439-447.  Idou. 

Notes  zur  le  Nefzaoua  (Tunisie  m^ridionale).     Par  M.  Idoux. 

HOKTE  AXESICA. 

Alaska.  Brooks,  Richardson,  Collier,  and  XandanhalL 

Reconnaissances  in  the  (ape  Nome  and  Xorton  Bay  Regions,  Alaaka,  in  1900 
By  A.  H.  Brooks,  G.  B.  Richardson,  A.  J.  Collier,  and  W.  C.  Mendenhall.     CD^ 
partment  of  the  Interior,  United  fStates  Geological  Survey.)     Washington    1901 
Size  Hi  X  8,  pp.  222.     Maps  and  Illustrations.     Presented  by  the  U.S.  deologioal 
Survey. 

Alaska— Coal-Fields.  Kiraapa. 

The  Coal-Fields  of  Cook  Inlet,  Alaska,  U.S.A.,  and  the  Pacific  Coast.     A  paper 
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read  before  the  iDstitation  of  Mining  Engineers.  By  John  Kirsopp,  jun.  General 
meeting  at  London,  May  24,  1901.  London  and  Newcastle-upon-Tyne :  A.  Beid 
<&  Co.,  1901.    Size  10  x  6J,  pp.  54.     Map§  and  Plans,    Fresented  by  the  Author. 

Alaska — Copper  Kiver  Diitriet.  Behrader  and  Speneer. 

The  Geology  and  Mineral  Resources  of  a  portion  of  the  Copper  liiver  District, 
Alaska.  By  F.  C.  Schrader  and  A.  C.  Bpencer.  (Department  of  tlie  Interior, 
United  States  Geological  Survey.)  Washington,  1901.  Size  12x8,  pp.  94.  Maps 
and  lUuUratiom,    Presented  by  the  U.S.  Qeologieal  Survey. 

Mexico.  Lnmkoltt. 

Unknown  Mexico.  A  Record  of  five  years'  exploration  among  the  tribes  of  the 
Western  Sierra  Madre;  in  the  Tierra  Caliente  of  Tepic  and  Jalisco;  and  among 
the  Tarasoos  of  Michoacan.  By  Carl  Lnmholtz.  Two  Volumes.  London :  Mac- 
millan  &  Co.,  Ltd.,  1903.  Size  9}  X  6|,  pp.  (vol.  i.)  xxxii.  and  5:i0;  (voL  ii.) 
XV.  and  496.    Jlfap*  and  Illustrations,    trice  50«.,  net.    Presented  by  the  Publishers. 

See  review,  ante,  p.  543. 

United  States — Appalachian  Moontains.  Kaehaoek. 

Vierteljahrs.  G.  Unterricht  2  (1903):  61-75. 

Die  Appalaohien.    Von  Dr.  F.  Machacek. 

An  excellent  summary  of  the  results  of  recent  research. 

United  States — Coal  Industry.  Bell. 

Coal  Industry  of  the  United  States,  1901.  Foreign  Office.  Miscellaneous,  No.  587, 
1903.    Size  10  x  6),  pp.  82.    Price  2d. 

United  States — Coast  and  Geodetic  Surrey.  Tittmann. 

National  G.  Mag.  14  (1903) :  1-9. 

The  Work  of  the  U.S.  Coast  and  Geodetic  Survey.    By  O.  H.  Tittmann. 

United  States — Forests.  

Twenty-first  Annual  Report  of  the  United  States  Geological  Survey  to  the  Secre- 
tary of  the  Interior.  1899-1900.  Part  v.  Forest  Res«*rTes,  pp.  712  (Maps  sepa- 
rate). Washington,  1900.  Size  11^x8.  Maps  and  Illustrations.  Presented  by 
the  U.S.  Geological  Survey, 

United  States— Historical.  Fowler  and  Conci. 

'J'he  Journal  of  Jacob  Fowler  narrating  an  adventure  from  Arkansas  through  the 
Indian  Territory,  Oklahama,  Kansas,  Colorado,  and  New  Mexico,  to  the  Sources 
of  the  Rio  Grande  del  Norte,  1821-22.  £dite<l,  with  notes,  by  £lliott  Coues.  New 
York,  etc. :  Francis  P.  Harper,  1899.    Size  9 J  x  6J,  pp.  xxi?.  and  184.    Facsimile* 

United  States— Hiitorical.  Oarces  and  Cones. 

On  the  Trail  of  a  Spanish  Pioneer.  The  Diary  and  Itinerary  of  Francisco  Garc^ 
(Missionary  Priest)  in  his  Travels  through  Sonora,  Arizona,  and  California,  1775- 
1776.  Translated  from  an  Official  (Contemporaneous  Copy  of  the  Original  Spanish 
Manuscript,  and  edited,  with  copious  critical  notes,  by  Elliott  Coues.  Two  volumes. 
New  York  :  Francis  P.  Harper,  1900.  Size  9^  x  6},  pp.  xxx.  and  608.  Maps  and 
Illustrations. 

United  States— Historical.  Larpenteor  and  Cones. 

Forty  Years  a  Fur  Trader  on  the  Upper  Missouri.  The  Personal  Narrative  of 
Charles  Larpenteur,  1 833-1872.  Edited,  vrith  many  critical  notes,  by  Elliott  Coues. 
Two  Volumes.  New  York:  Francis  P.  Harper,  1899.  Size  9 J  X  6^,  pp.  xxviiL 
and  474.     Maps,  Portraits,  and  lUustraiions. 

United  States — Historical.  Lewis  and  Clark  and  Hoimer. 

History  of  the  Expedition  of  Captain  Lewis  and  Clark,  1804-5-6.  Reprinted  from 
the  Edition  of  1814.  With  Introduction  and  Index  by  James  K.  Hoemer.  In  two 
volumes.  Chicago :  A.  C.  McClurg  &  Co.,  1902.  Size  8^  x  6,  pp.  (vol.  L)  Ivi.  and 
500 ;  (vol.  ii.)  xiv.  and  5^.    Maps  and  Portraits. 

In  view  of  the  rarity  of  the  original  edition  of  1814,  and  the  fact  that  Prof.  Elliott 
Coues'  reprint  of  1893  is  also  out  of  print,  the  present  publishers  have  done  good 
service  in  bringing  out  a  hundy  version  of  this  important  work  for  popular  use.  The 
addition  of  an  index  is  also  valuable. 

United  States— Jews.     Popular  Bci.  Monthly  62  (1903)  :  334-343.  MitehelL 

Recent  Jewish  Immigration  to  tho  United  States.     By  R.  Mitchell. 

United  States —Pennsylyania.    /.  Geology  10  (1902) :  700-702.  Bichardion. 

The  Misnamed  Indiana  Anticline.     By  (i.  B.  Richardson.     With  Map. 
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United  Stotet— Tezai.  HilL 

Twonty-firet  Annnal  Report  of  the  United  States  Goologioal  Suryey  to  the  Secre- 
tary of  the  Interior.  1899-1900.  Part  vii.  Geography  and  Geology  of  the  Black 
and  Grand  Prairies,  Texas,  with  detailed  desoriptioDs  of  the  Cretaceous  ForiDations 
and  ppeoial  reference  to  Artesian  Waters.  By  Robert  T.  Hill.  Pp.  666.  Washioj;- 
toD,  1901.    Size  11}  X  8.    Mapt  and  IlluitraH(m$. 

United  States — Virginia.  Hariot  and  SteireiL 

A  Briefe  and  Tme  Re))ort  of  the  new-fonnd  land  of  Virginia,  Sir  Walter  Baleigh's 
Colony  of  MDLXXxv.,  by  Thomas  Hariot,  Mathematician.  Edited  by  Henry  Stevens. 
London :   Privately  printed,  1900.    Size  6}  x  4},  pp.  xviii.  and  84.     PHee  15c 

Reprinted  from  the  copy  in  the  Grenville  Library  in  the  British  Mueeiun,  one  of 
the  seven  copies  of  the  original  work  now  known  to  exist.  It  appeared  in  1588,  and 
was  reprinted  by  De  Bry  iu  1590. 

CSKTBAL  AHD  SOUTH  AKSBICA. 
Argentine  Bepnblio.  GhaTmaaa 

Die  Temperatur-  und  Kegenverhaltnif>se  Argentinians.  Yon  Dr.  Josef  Chavanne. 
(Yeroffentlichnngen  der  Dentschen  Akademiscben  Vereinigung  zu  Buenos  Aires. 
I.  Band  VII.  Heft)    Buenos  Aires,  [not  dated.]    Size  9  x  G^,  pp.  40.     Maps, 

Boliyia — Census.  

Censo  de  la  Poblacidn  de  Bolivia,  Septiembre  1°  de  1900.  Tomo  i.  La  l*az. 
1902.  Size  10^  x  74,  pp.  30,  xliv.,  and  400.  Presented  by  the  Ojicina  Naeionat 
de  InmigracioUf  etc.,  La  Pat. 

Chile.  G.Z.  8  (1902) :  686-092.  Hettner. 

Die  Dentschen  in  Sud-Chile.    Von  Alfred  Hettner. 

Chile— Bibliography.  Anrique  and  SUfi. 

Ensayo  de  una  BibUografia  Histdrica  1  geogrdfioa  de  Chile.  Por  Xioolas  Anrique 
R.  i  ii.  Ignacio  Silva,  A.  Santiago  de  Chile,  11)02.  Size  9.^  x  7,  pp.  xx.  and  680. 
Presented  by  the  Author. 

Chile  and  Argentina.  VieuSa. 

El  laudo  arbitral.    Por  S.  M.  Vicuna.     Santiago,  11)02.    Size  lOJ  x  7,  pp.  28. 

Ecuador — Galapagos  Islands.  BobinioA. 

P.  Amencan  A.  ArU  and  8ci.  38  (1902) :  77-270. 

Contributions  from  the  Grey  Herbarinm  of  Harvard  University.  N.S.  No.  xziv. 
(Papers  from  the  Hopkins-Stanford  Expedition  to  the  Galapagos  Islandti.)  Flora 
of  the  Galapagos  Islands.     By  B.  L.  Robinson.     With  Plates. 

Falkland  Islands.  Ymer  22  (1902) :  515-528.  Andertson. 

Antarctic  expeditionens  arbeten  pa  Falklandsoarne  och  Eldslandet  1902.  Rapport 
fran  Svenska  Sydpolarexpeditionen.    Af  J.  G.  Anderson.     With  llluttrations. 

Guatemala.  Z,  Qei.  Erdk.  Berlin  (1903) :  50.  Sapper. 

Ueber  dou  Ausbruch  des  Santa  Maria.    Von  Prof.  Dr.  K.  Sapper. 

Haiti  and  Yenesuela.  Olobut  83  (1903) :    69-72,  S5-92.  Sehott 

Beohachtungen  und  Studien  in  den  Revolutionsgebieten  von  Domingo,  Haiti  und 
Venezuela  wahrend  eincr  im  Friihjahr  1902  unternommenen  Reise.  Von  Dr.  6. 
Sehott.      With  lllttst rations. 

Pern.  Globus  83  (1903)  :  73-76.  SieTert. 

Das  Gebiet  zwishon  dem  Ucayali  und  dem  Pachitea-Pichis  (Ostpeni).  Nach  den 
Reiseu  des  Padre  Fr.  Gabriel  Sala  dargestellt  von  Prof.  W.  Sievers. 

Porto  Bico.  B.  American  G.S.  34  (1902) :  401-409.  Alexander. 

Porto  Rico  :  its  Climate  and  Resources.     By  \V.  A.  Alexander.     With  Diagram, 
South  America.  La  O.,  B.S.G.  Paris  6  (1902)  :  75-78.  KordenskiSld. 

Explorations  dans  les   regions   frontieres  entre   la  republique  Argentine  et   la 

bolivie.    Par  E.  Nordenskiold. 

Yenesuela — Caracas.  Riven. 

An  Illustrated  Guide  to  Caracas.  [By  Arturo  Rivera.]  1897.  Size  8  x  10|,  pp. 
97.   Illustrations.     Preset^ted  by  the  Philadelphia  Commercial  Museums. 

West  Indies— Eruptions.    Petermanns  M.  48  (1902)  :  286-288.  Snpaa. 

Der  neue  Eruption stypus  der  Antillen.     Von  A.  Supun. 
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Weft  Indies— Martinique.    La  (?.,  B.8,Q.  ParU  6  (1902) :  133-141.  Berte. 

Lee  eraptioDS  de  le  Montagne  Pel^.  B^it  et  obeervationB  d'an  t^moin.  Par  Dr. 
£.  Berte'.     With  Map. 

West  Indiee— Kartiniqne.     C.  Rd.  136  (1902) :  1377-1379.  Girand. 

Sur  r&ge  dee  formations  volcaoiques  anoiennes  de  la  Martinique.  Note  de  J. 
(xlraud. 

West  Indiei— Martinique.      C.  Bd,  136  (1902) :  1301-1307.  Laeroiz. 

Nouvelles  observations  enr  lee  eruptions  Toloaniques  de  la  Martinique.  Par  M. 
Lacroix. 

West  Indiei—St.  Vincent.      Sitzb.  K.F.A.  W,  Berlin  (1902)  (xli.) :  993-994.  Klein. 

Ueber  die  am  7.  Mai  1902  vom  Yuloan  Boufri^re  auf  St.  Vincent  ausgeworfene 
vuloaniBohe  Asche.    Von  C.  Klein. 

West  Indies— Windward  Islands.    T.  Canadian  I.  7  (1902) :  351-370.  Speneer. 

The  Windward  Islands  of  the  West  Indies.  By  J.  W.  Spenoer.  With  Map9  and 
lUuttrationt. 

ATJBTBALA8IA  AHD  PACIFIC  ISLAHDB. 

Australia.  O.  Teacher  %  (1^03)  :  1-9.  Coekbnxn. 

The  Australian  Commonwealth.    By  the  Hon.  Sir  J.  Owkbum,  k.o.h.g. 

Central  Australia.  Vewland. 

Land-Grant  Railway  across  Central  Australia.  The  Northern  Territory  of  the 
State  of  South  Australia  as  a  Field  for  Enterprise  and  Capital.  Boundlees 
Resources :  Pastoral,  Agricultural,  Mineral,  Natural  Harbours,  Navigable  Rivers. 
Compiled  and  edited  by  Simpson  Newland.  Adelaide,  1902.  Sixe  13^^  X  8}, 
pp.  120.     Mapi  and  Illustrationi. 

m 

Hew  Zealand.  [Blaekbnme.] 

New  Zealand  Nautical  Almanac  and  Tide-Tables,  1903;  also  Azimutb  Tables, 
and  information,  with  plans,  about  fiftee'n  of  the  principal  ports  of  New  Zealand. 
Wellington,  N.Z.,  1902.  Size  9^  x  6,  pp.  viii.  and  230.  Plans.  Presented  by 
the  Editor  [Captain  H.  S.  Blaokburne]. 

Pacifle— Midway  Island.    Ann.  Hydrographie  31  (1903):  17-21.  

Die  Midway-Inseln  im  nordlichen  Stillen  Ozean. 

Samoa.  Olobue  %^  (1903) :  108-109.  BiUow. 

Der  vulkanische  Ausbruch  auf  der  Insel  Savaii  (Deutsch-Samoa).  Beobochtet 
von  W.  V.  Billow. 

POLAB  BEGI0H8. 

Antarctic — Belgian  Expedition.  Lecointe  and  others. 

Exp^ition  Antarctique  Belfse.  B^sultats  du  Voyage  du  S.Y.  Belgica  en  1897- 
1898-1899  sous  le  commandement  de  A.  de  Gerlache  de  Gomery.  Rapports 
Scientifiques,  publies  aux  frais  du  Gouvemoment  Beige  sous  la  direction  de  la 
Commission  de  la  Belgica.  Astronomic:  Etude  des  Chronombtres,  1^  p"', 
M^thodes  et  Conclusions,  par  G.  Lecointe  (pp.  62>  Ditto.  Astronomic,  Sd""*"  p"*', 
Joumaux  et  Caluuls,  par  G.  Lecointe  (pp.  130).  Ditto.  Boianique  :  Mousses  et 
Ck)up  d'CEil  sur  la  Flore  bryologfque  des  Terres  Magellaniques,  par  J.  Cardot. 
H^patiques,  par  F.  Stephani  (pp.  48  and  6).  Ditto.  Met^rologie  :  Phe'iiom^oes 
Optiques  de  1' Atmosphere,  Journal  des  Observations  de  Meteorologie  Optique 
faites  a  bord  de  la  Btlgien^  par  H.  Ar9tow8ki  (pp.  48).  Ditto.  Oceanographie : 
Determination  de  la  Densite  de  Teau  de  mer,  par  J.  Thoulet  Tpp.  24).  Ditto. 
Zoologie:  Brachiopodes.  par  L.  Joubin  (pp.  12).  Ditto.  Zoologie:  ^cbinides  et 
Ophiures,  par  B.  Koehler  (pp.  42).  Ditto.  Zoologie :  Seald,  by  G.  E.  H.  Barrett- 
Hamilton  (pp.  20).  Ditto.  Zoologie:  Spongiaires,  par  E.  Topeent  (pp.  54). 
Anvers:  Imp.  J.  E.  Buschmanu,  1901-1902.  riates.  Presented  by  the  "•  Utigica" 
Commission. 

MATHXMATIOAL  eBOOEAPHT. 

Nautioal  Almanac.  

The  Nautical  Almanac  and  Astronomical  Ephemeris  for  the  year  1906,  for  the 
meridian  of  the  Koyal  Observatory  at  Greenwich.     Eainburgh,  [not  dated].    Size 
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9(  X  6,  pp.  xiT.,  638,  and  18.  Price  2«.  6d.  Pre$ented  by  the  NautieaJ  Aimanae 
Office. 

Ditto.  Part  i.  (Containinji:  tuoh  portions  as  are  essentiol  for  Navigation).  Edin- 
burgh, [not  dated].  8ize  9|  x  6,  pp.  xiv.  and  310.  Price  le.  FrewenUd  by  ike 
Nanticd  Almanac  Office. 

FHTSICAL  AND   BIOLOGICAL  GEOGRAPHY. 
Geology.  Lapparot 

Abrege  de  G^Iogie.    Par  A.  de  Lapparent    CinqQieme  Edition.     Paris  : 
et  Cie.,  1903.     Size  7)  x  4|.     JlluUrations.     PreeerUed  by  the  Author. 

Gronnd-water.  Meieorolog.  Z.  19  (1902)  :  537-543. 

Ueber  die  Aenderungen  des  Grnndwaaserstandcs  nach  den  yom  PrUlaten  Gregar 
Mendel  in  den  Jahren  1865-1880  in  Brilnn  ausgeiUhrten  Mesaungen.  Yon  J. 
Liznar. 

Hydrology.  Abh.  K.K.G.  Gea.  Wien  4  (1902) :  No.  5,  pp.  52.  FiMte. 

Meer-  nnd  Binnengew'asser  in  Weobselwirknng.  Ein  Beitrag  zur  Subterraoen 
Hydrographie  der  ^^stlander.    Von  Dr.  F.  J.  Fischer. 

Ice-action.  T.  Kova  Seotian  J.  Set.  10  (1900-1901):  333-344.  Pmt. 

On  Drift  Ice  as  an  Eroding  and  Transporting  Agent.    By  W.  H.  Prest. 

Limnology.  Abh.  K.K.G.  Ges.  Wien  4  (1902) :  Na  6,  pp.  14.  mi. 

Die  Aufgabe  geographiBchor  Forschung  an  Seen.     Von  Prof.  Dr.  Willi  Ule. 

lUgnetiim.  Gilbert. 

William  Gilbert  of  Colchester,  Physician  of  London.  On  the  magnet,  ma^uetiok 
bodies  also,  and  on  the  great  magnet  of  the  Earth ;  a  new  Physiology,  demon- 
strated by  many  arguments  and  experiments.  [Translation,  published  by  tlie 
Gilbert  Club.]  Vo^cL^i^*  i^^^*  Size  12  x  8,  pp.  xvii.  and  246.  lUutiraUomM. 
Price  40f. 

Notes  on  the  De  Magneto  of  Dr.  William  Gilbert.  Privately  printed.  l>oiidoD, 
1901.    Presented  by  Prof.  Silvanue  P.  Thompeon. 

Meteorology — Rainfall.  Heffyfoky. 

Math.  Naiurto.  Beriehtt  Ungarn  17, 1899  (1901) :  llS-126. 
Die  Vertheilnng  des  Xiedersohlages  nach  Tageszeiten.    Von  J.  Hegyfoky. 

Meteorology — Snow.  Jansson  and  Westaaa. 

B.  Geol.  J.  UuiverBity  Uptcda  6  (ll»01) :  234-260. 

Quelques  recherches  snr  la  couverture  de  neige.    Par  M.  Jansson  et  J.  Westman. 
Oceanography.  G.Z.  9  (1903):  40-48.  Xessersehmitt 

Die  wichtigeten  geographischen  Ergebnisse  der  deutschen  Tiefsee-£xpeditioiL 
Von  Dr.  J.  B.  Messerschmitt. 

Oeeanography.  Nature  67  (1903)  :  24G-247.  Thompeea. 

The  Hydrographical  Work  of  the  North  Sea  Investigation  Committee  (Scotland! 
By  Prof.  D'Arcy  W.  Thompson. 

Oeeanography.  Chna. 

Aus  den  Tiefen  des  Weltmeeres,  von  Carl  Chun.  Schildernngen  von  der  Deutacheo 
Tiefsee-Exp^^ition.  Zweite  umgcarbeitete  und  stark  vermehrte  Aufla^.  Jena: 
G.  Fischer,  1908.  Size  11|  X  8,  pp.  x.  and  592.  Map,  PlaUi,  and  UltutralionM. 
Price  20«. 

This  edition  has  been  enlarged  by  the  incorporation  of  scientific  material,  espeoially 
in  regard  to  the  deep-sea  fauna,  and  by  the  addition  of  many  new  illustrations  of  the 
scenery,  etc.,  of  the  countries  visited,  especially  Eerguelenland. 

Oceanography — Baltic.  Clave  and  Pattaneoa. 

Sventh.  Hydrog.  Biolog.  Kom.  Slcrifter  1  (1903):  pp.  15. 

Hydrographic-biological  Hesearches  by  the  Swedish  Commission  in  the 

and  Baltic.     By  P.  F.  Cieve  and  O.  Pettersson.     With  Charts  and  Diagranu. 

Oceanography— Baltic.  La  6?.,  B.S.G.  Paris  7  (1903) :  120-122.  Babot 

Exploration  zoologique  dans  les  fosses  de  la  Baltique.  Par  C.  Babot.  With 
Map. 

Pkysicf.  Arrhaniai. 

Lehrbuch  der  kosmisohen  Physik  von  Dr.  Svante  August  Arrheniua.      2  ▼ols. 
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Leipzig:  S.    Hirzel,    1U03.      Size    9^X6,    pp.    xn.    and    1026.      Dia§rafiu. 
Price  £1  18«. 
Fhjtogeography.  BreUl. 

Botanische  Forschnngen  des  Alexanderznges.  Von  Dr.  Hago  Bretzl.  Leipzig : 
B.  G.  Teubner,  ld03.  Size  9^  x  6,  pp.  xii.  and  412.  Priee  12m.  Pmented  by  the 
Publisheri, 

Fhytogeograpliy.  Xlliot. 

Nature  Stadies.  (Plant  Life.)  By  G.  F.  Soott  Elliot.  London:  Blackie  &  Son, 
1903.    Size  7}  x  5,  pp.  viiL  and  352.    llluUraiioni.    PretewUd  by  the  PMiahen. 

An  excellent  feature  in  this  little  work  is  the  attention  given  to  the  life-conditions 
of  plants  in  their  varying  environments. 

Eiver-temperatores.      Symoit^t  MeUoniog.  Mag.  88  (1903) :  4-6.  

The  Temperature  of  Air  and  Rivers. 
Elver  Valleys.  Geolog.  Mag.  10  (1903) :  70-72.  Hill. 

The  Permanence  of  Biver  Valleys.    By  the  Bev.  £.  Hill. 

Seismology.  B.S.G,  Luboa  20  (1902) :  158-166.  Oho£Est. 

L'eruption  de  la  Martinique  et  les  tremblements  de  terre  en  Portugal.  Por  V, 
Chofiat 

8dls.  Popular  8cu  MotUMy  68  (1903) :  436-440.  Zon. 

The  Source  of  Nitrogen  in  Forest  Soil.    By  B.  G.  Zon. 

Terrestrial  Magnetism.  Bauer. 

Treasury  Department,  U.S.  Coast  and  G^eodetic  Survev.  United  States  Ma^etic 
Declination  Tables  and  Isogenic  Charts  for  1902,  and  Principal  Facts  relating  to 
the  Earth's  Magnetism.  By  L.  A.  Bauer.  Washington,  1902.  Size  11)  X  8, 
pp.  406.    Maps  and  IUustratio7i$. 

Yoloanoes.  Detdgch,  Bund$chau  Q.  26  (1903)  :  145-161.  Orooss 

Zur  Theorie  des  Vulkanismus.     Von  A.  Grooss.     With  JUustraMoru, 

Zoogeography.  P.  American  PhUotoph.  8.  41  (1902) :  267-400.  Ortmann. 

The  Geographical  Distribution  of  Freshwater  Decapods  and  its  Bearing  upon 
Ancient  Geography.    By  Dr.  A.  £.  Grtmann.     With  Map$. 

AKTHROFOOEOOBAPHT  AHD  HISTOBICikL  GEOOBAFHT. 

Anthropogeography— Deserts.    B.  American  0,8.  34  (1902) :  412-122.  Dodge. 

Life  amid  Desert  Conditions.    By  R.  E.  Dodge. 

Cable-routes.  Bright. 

Imperial  Telegraphic  Communication  and  the  "  All-British ''  Pacific  Cable.  By 
Charles  Bright.  (The  London  Chamber  of  Commerce.  Pamphlet  Series,  No.  40.) 
Size  8i  X  5|,  pp.  32.    Pretented  by  the  Autlior. 

Colonisation.  M^m.  Couronnes  A.B.  Belgique  60  (1902) :  pp.  864.  Thosee. 

Tb^ries  de  la  colonisation  au  XIX''  si^le  et  role  de  I'^tat  dans  le  devcloppement 
des  colonies.    Par  Ch.  Pety  de  Thozee  et  K.  Pecy  de  Thozde. 

Commercial — Cotton.  Oppel. 

Die  BaumwoUe  nach  Geschichte,  Anbau,  Verarbeitung  und  Handel,  sowie  nach 
ihrer  Stellung  im  Volksleben  und  in  der  Staatswirtschaft.  Im  Auftrage  und  mit 
Unterstiitzung  der  Bremer  BaumwoUborse  bearbeitet  und  herausgegeben  von 
Prof.  Dr.  A.  OppeL    Leipzig,  1902.    Size  10  X  7,  pp.  xvi.  and  746.     Prtos  18«. 

Commercial-^ade.  National  G.  Mag,  14  (1903) :  9-17.  Baster. 

Jade.     By  S.  £.  Easter.     With  Maps. 

Ethnology.  Fiobcnius. 

Volkerkunde  in  Charakterbildem  des  Lebens,  Treibens  und  Denkens  der  Wilden 
und  der  reiferen  Menschheit  Von  Leo  Frobenius.  I.  Band.  Aus  den  Flegel- 
jabren  der  Menschheit.  II.  Band.  Die  reifere  Menschheit.  Hannover:  G. 
Janecke,  1902.    Size  8^  x  5},  pp.  xii.,  416,  and  464.    Illustrations,    Price  15s. 

Sthnology — Germans  and  Slaves.  Lefdvre. 

Germains  et  Slaves :  origines  et  croyances.    Par  Andre'  Lef^vre.     Paris :  C.  Beio- 
waM,  1903.     Size  7x5,  pp.  320.     Maps  and  Illustrations.     Price  3«. 
Deals  largely  with  mythology  and  allied  subjects,  but  the  sections  conceined  with 
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the  past  history  and  moyements  of  the  races  are  of  interest  from  the  point  of  Tiew 
of  historical  geography. 

HistoriemL  Ann,  Q,  11  (1902):  448-451.  ettlkii. 

La  lettre  de  Toscanelll  h,  Christophe  Golomb.    Par  L.  Gallois. 

Hiftorioal— Golnmbas.  Albt. 

Nuevos  Autdgrafos  de  Cristobal  Goldn  y  Belaciones  de  Ultramar.  Los  publica 
La  Daquesa  de  Berwick  y  de  Aiba.  Madrid,  1902.  Size  llj  X  «,  pp.  294.  Prt- 
tented  by  La  Duque$a  de  Alba. 

The  former  collection  of  doonments,  published  in  1892,  has  also  been  presented  t» 
the  Society,  as  well  as  the  oatidogne  of  the  collections  at  the  Liria  palace,  printed  ia 
1898. 

Historical— Travel.  

An  English  Gamer.  Voyages  and  Travel  mainly  during  the  Sixteenth  and 
Seventeenth  Centuries.  With  an  Introduction  by  C.  Raymond  Beazley.  Two 
vols.  Westminster :  A.  Constable  &  Co.,  1903.  Size  9  x  o),  pp.  (vol.  L)  xxviii.  aad 
332 :  (vol.  ii.)  xxiv.  and  444.     Prt'os  4«.  per  volume.    Preeented  by  the  PttbUthere, 

BIOGBAPHT. 

Boggiani.  B.8.G.  Italiana  8  (1902) :  1039-1047.  OigliiiL 

Guide  Boggiani.    Cenno  necrologico  del  £.  H.  Giglioli.     With  Portrait. 
Boggiani  was  lately  assassinated  by  the  Indians  of  the  Chaoo. 

Harlot.  Stevm. 

Thomas  Hariot,  the  Mathematician,  the  Philosopher,  and  the  Scholar ;  developed 
chiefly  from  dormant  materials,  with  notices  of  his  Associates,  inolading  bio- 
graphical and  bibliographical  disquisitions  upon  the  materials  of  the  hiatory  of 
**  Quid  Virginia.'*  By  Henry  Stevens.  London :  Privately  printed,  1900.  tiim 
6}  X  4i,  pp.  214.  PHee  15$. 
Hooker.  Hodkor. 

A  Sketch  of  the  Life  and  Labours  of  Sir  William  Jackson  Hooker.  By  Sir  J.  D. 
Hooker.  (Annals  of  Botany,  vol.  xvi.  No.  Ixiv.,  December,  1902.)  Sixe  10  x  7, 
pp.  ix.-xc.     Portrait.     Preeented  by  the  Author. 

Keppler.  MfiDer 

Johann  Kepplor,  der  Gesetzgeber  der  neueren  Astronomic.  Ein  Lebensbild,  von 

Adolf  MUller,  h.j.    Freiburg  im  Breisgau :  B.  Herder,  1903.  Size  9)  X  6,  pp.  viii 
and  18(J.     Presented  by  the  Publisher. 

Leonardo  da  Yinei.  Barattai 

Biblioteca  Vinciana — N.  I.  Mario  Baratta.  Leonardo  da  Vinci  ed  i  Problemi 
della  Terra.  Torino.  Fratelli  Bocoa,  1903.  Size  9^  X  6},  pp.  xiv.  and  318. 
Price  128,  6d.  net. 

OEKEBAL. 

Altitude  and  Bespiration.     C.  Rd.  186  (1903) :  118-120.  Tinot. 

Kecherches  snr  Tinfluence  des  variations  d'altitude  sur  les  Changes  respiratoirea 
Note  de  J.  Tissot. 


Dutch  Colonies. 

Die  Europaischen  Kolonien.    Fiinfter  Band.     Die  Kolonialpolitik  der   Niedw- 
I'auder.     Yon  Dr.  A.  Zimmermann.    Berlin  :  E.  8.  Mittler  und  Sohn,  1903.     Slie 
9  X  <!,  pp.  xiv.  and  304.     Map, 
This  is  one  of  the  mobt  useful  volumes  of  the  series,  as  the  story  of  Datch  oolonial 

undertakings  is  perhaps  less  generally  known  in  its  details  than  those  of  the  other 

great  colonizing  powers. 

French  Colonies.  Dubois  and  Chiy. 

Album  G^ographique  par  Marcel  Dubois  et  Camille  Guy.  IV.  Les  Goloniea 
fran^aises.  Paris  :  Armand  Colin,  1903.  Size  11x9,  pp.  xx.  and  244.  liluatra- 
tion$.     Price  18/r. 

This  is  the  fourth  volume  of  the  well-known  series  of  geographical  pictures  by 
MM.  Dubois  and  Guy,  and  gives  an  excellent  idea  of  the  conditions  of  nature  aad 
human  life  in  the  French  colonies. 
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German  Colonies.  — 

Kolonial  -  Handels  -  Adrcasbudh  1903  (7.  Jahrgang).  Herausgegeben  Ton  dem 
Kolonial-Wirtachaftliohen  Komitee.  (Beila^e  zum  ^'Deutscheu  Kolonialblatt,'' 
xiv.  Jahrgang.)    Berlin.    Size  10  X  6),  pp.  198.    Maps. 

Oerman  Colonial — Bibliography.  Broae. 

Die  deutsobe  Koloniallitterator  im  Jahre  1901.  Zusammengestellt  yon  Maximilian 
Broee.  (Sonder-Heft  der  Beitrage  zur  Kolonialpolitik  and  Kolonial wirtschaft.) 
Berlin :  W.  Siiaserott,  1903.     Size  10  x  6},  pp.  66. 

Xisiiona.  Beaeh. 

A  (Geography  and  Atlas  of  Protestant  Missions,  their  enyiroument,  forces,  dis- 
tribution, methods,  problems,  results,  and  prospects  at  the  opening  of  the  twentieth 
century.  By  Harlan  P.  Beach.  Vol.  i.  (Geography.  Vol.  ii.  Statistics  and  Atlas. 
New  York,  19U1.  Sizes  (vol.  i.)  9  x  5}  and  (?ol.  ii.)  14)  x  10 ;  pp.  (?ol.  i.)  x.  and 
572,  (vol.  ii.)  54  and  maps.    Presented  by  the  Author, 

The  maps  are  by  Bartholomew. 

Statistios.  Keltie  and  Banwlok. 

The  Statesman's  Tear-Book.    Statistical  and  Historical  Annual  of  the  States  of  the 

World  for  the  Year  1903.   £dited  by  J.  Scott  Keltic,  with  the  asoiaUnce  of  I.  P.  A. 

Benwick.    London :  Macmillan  &  Co.,  1903.    Size  7x5,  pp.  zifiii.  and  1864. 

Frice  10«.  6d,  net.    Mape  and  Diagrams. 

The  maps  show  the  new  boundaries  between  Chili  and  Argentina,  and  between 
the  Sudan  and  Abyssinia,  and  Asiatic  railway  projects.  There  are  also  statistical 
diagrams  on  commercial  and  other  subjects. 

Travel.  Hartart. 

Aus  den  Wandeijahren  eiues  Naturforschers.  Beisen  nod  Forschungen  in  Afrika, 
Asien  und  Amerika,  nebst  daran  anknflpfenden,  meist  omithologitichen  Studien. 
Yon  Ernst  Hartert.  Berlin,  etc.:  R.  Friedl'ander  &  Sohn,  1901-1902.  Size 
11}  X  7},  pp.  xiv.  and  330.  Mape  and  lUustrations.  Price  25  m.  Presented  by 
the  Author. 

Year-Book.  

Year-Book  of  the  Royal  Society  of  London,  1903.  London :  Harrison  &  Sons, 
1903.    Size  8}  x  5),  pp.  282.    Portrait.    Presented  by  the  Boyal  Society, 


NEW  HAPS. 

By  B.  A.  BXBYBS,  Map  Curator^  B.O.8. 

SVItOPX. 

Balkan  Peninsula.  Feucker, 

Karte  Ton  Makedonien,  Altserbien  und  Albanian.  Scale  1 :  864,000  or  136  stat. 
miles  to  an  inch.  Mit  kartographischen  historischen  und  statistischen  BeUugen 
zum  Yerst&ndnisse  der  makedonischen  Frage.  Bearbeitet  von  Dr.  EatI  Peucker. 
Yienna  :  Artaria  &  Co.    Price  1.50m.     Presented  by  the  Author. 

A  useful  little  map  for  general  reference  in  connection  with  the  present  Mace- 
donian question.  The  historical  notes  which  are  added  give  a  chronological  account 
of  the  more  important  events  in  connection  with  the  region  from  the  earliest  times. 

Baltic  Sea.  Gainitz. 

Das  Stromsystem  des  nachglazialen  SUdwest-Balticums  w&hrend  der  Landhebung 
in  der  Abschmelzperiode.  Entworfen  von  £.  Geinitz.  Scale  1 :  500,000  or  7*8 
Stat,  miles  to  an  inch.  Petermanus  Oeographische  Mitteilungenf  Jahrgang  1903, 
Tafel  3.    Gotha :  Justus  Perthes.    Presented  by  the  Publisher. 

Bagland  and  Wales.  Ordnanoe  Snrray. 

Obdnanos  Subyit  or  England  and  Walbs  : — Berised  sheets  published  by  the 
Direetor-Gtoeral  of  the  Ordnanoe  Surrey,  Southampton,  from  March  1  to  31, 
1903. 

10  miles  to  1  ineh  :— 
Great  Britain,  with  water  printed  in  colour,  1,  2,  3,  4,  5,  6,  7,  8.    It.  each, 

4  miles  to  1  ineh : — 
Hill-shaded  map,  printed  in  colours,  in  sheets  (9  and  10),  11, 12.    It.  6d,  each. 
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2  xnilat  to  1  inch  : — 
Printed  in  colonni,  78,  79,  86,  87,  95, 1)7,  U,  each ;  folded  in  ooFera  or  flat  in  sheetiL 

1  ineh: — 

With  hills  in  brown  or  black,  65,  66,  72,  73  (engraved).    If.  eadL 

Printed  in  colours,  88,  89,  97,  98,  99, 100,  102,  Hi,  135. 136,  U.  each;  (90  and  91) 
combined,  1«.  6d. 

6-in«h~Oonnt7  Maps : — 

Bedfordshire,  14  s.w.  Cambridgeshire,  4  8.W.,  5  b.w.,  6  n.k.,  7  n.w.,  10  v.w.,  8.&, 
11  B.K.,  12  N.W.,  8.B.,  14  N.B.,  20  N.B.,  B.B.,  d3  N.E.,  8.W.,  38  8.B.,  45  8.W.  Cardigan- 
shire, 4  N.E.,  5  N.E.,  8.W.,  8.B.,  8  N.W.,  N.S.,  12  N.E.  Dorstt,  22  8.W.,  40  ir.w^  «.Wn 
44  N.E.,  47  N.W.,  53  K.W.,  N.E.,  8.W.,  54  N.w.  (N.E.  and  8.S.),  55  8.W.,  8.B.  Oldnoertar- 
ahirOf  1  8.K.,  2  s.w.,  3  n.e.,  8.K.,  4  n.w.,  8.W.,  5  8.E.,  6  s.w.,  8.E.,  7  8.W.,  8  8.W., 

10  8.W.,  8.1.,  12  N.W.,  N.E.,  8.W.,  8.B.,  18  8.W.,  8.E.,  14  N.E.,  8.W.,  8.X.,  15  N.W., 
xy  N.W.,  N.E.,  8.B.,  ZU  N.W.,  ^.E.,  8.W>,  8.C,  AX.  N.W.,  N.E.«  S.W.,  8.B*,  sHu  If.^^*^  ftnlB , 
25  8.E.,  28  N.E.,  &K.,  29  N.W.,  N.E.,  8.W.,  31  N.W.,  32  8.W.,  8.E.,  83  N.W^  85 
N.W.,   N.E.,   8.W.,   8.E.,  36  N.W.,  37  N.W.,    8.W.,   40   N.E.,   41    8.E.,   50  N.W.      HOBting- 

douJiire,  11  s.k.,  23  n.e.,  8.w.,  26  8.E.,  28  8.w.    Montgomoryshiro,  5  N.E.,  16 

8.E.,  26  N.W.,  N.E.,  27  N.W.,  8.W.,  28  N.W.,  N.E.,  8.W.,  8.E.,  29  N.W.,  N.X.,  8.K.,  80 
?k«W.,  N.E.,  8.W.,  0«)  N.W.,  A.K.,  8aE.,  «>t  N.W.,  N.E.,  8.W.,  8.E.,  oO  N.W.^  N.E.^  B.^W.^  S.K., 
36  N.W.,  N.E.,  8.W.,  39  N.E.,  40  N.E.,  8.W.,  8.E.,  41  N.W.,  N.B.,  S.E.,  42  N.W.,  N.K.,  S.W., 

43  N.W.,  46  N.W.,  N.E.,  47  n.w.,  50  n.k.  Shropshire,  32  s.e.,  42  n.w.,  43  fLM.  StaAcd- 
shire,  51  8.w.  Warwickshire  and  Bo.  (Det.),  44  s.w.,  50  n.w.,  8.W.,  53  8.w. 
Woreestershire  and  Do.  (Det.  Nos.  3,  4,  5,  6,  7),  43  s.e.,  44  n.w.,  48  B.K.,  49  &w., 

8.E.,  50  8.W.,  51  8.W.,  53  K.E.,  55    N.W.,    N.E.,    8.W.,    8.E.,  57  N.E.,  8.W.,  8.E.,  58  N.W.,  61 
•    N.W.,  N.E.,  62  S.E.,  64  N.E.      1*.  tach. 

85-inoh — County  Maps : — 
Cambridgeshire,  Y.  8:  XXXVII.  9.  13;  XLIII.  9,  13;  XLDL  8,  10, 12:  UV. 
2,  3,  5,  8, 15,  16  ;  LV.  7,  8,  9,  10 ;  LVIU.  1,  5,  6,  9 ;  LXIL  4.  Donal,  VI.  5,  6, 
8, 13:  XL  3,  11,  12,  13,  15,  16;  XII.  9;  XXIX.  8,  13,  16;  LVIII.  (4  and  8). 
eioncettershire,  XVII  2,  5.  6,  8.  12,  15, 16;  XVIII.  1,  2,  4,  5,  G,  8,  9.  10,  11,  12, 
13;  XXVI.  2;  XXXI.  3;  XXXII.  1,  2,  5,  6,  7;  XXXIII.  10,  14, 16;  XXXVIL 
3,7,11;  XLI.  5,  6,  7,  8;  XLIL  6,  13;  XLIII.  13;  XLVIIL  4,  15;  XLIX.  13; 
L.  4,  7,  12,  13;  LIIL  14;  LV.  4;  LVL  2,  7;  LVIIL  5;  LIX.  1,  10,  15;  LX.  2; 
LXV.  11;  LXXVIIL  1.  Leicestershire,  IV.  16;  V.  11;  IX.  3;  X.  1,  2,6,  14; 
XVI.  7,  8,  11 ;  XVIL  10, 14 ;  XXU.  5, 11, 15.  Montgomeryshire,  XXXVIIX  10; 
XLIV.  2.  6,  8.  10,  11,  13;  XLVIIL  13;  XLIX.  1,  2,  5;  XLIXa.  1.  Badnorahizv, 
IL  13;  IIL  13;  IV.  1,  2,  4,  5,  7,  8 ;  V.  1,  10;  XL  10.  Shropshire,  XLVUI.  16; 
XUX.  11,  15;  L.  13:  LV.  16;  LVL  1,3,4,5,7,  10,  11,  13;  LVIL  1,  5;  LVIIL 

13,  14,  16:  LIX.  13:  LXL  8.  10,  11,  13.  15;  LXIL  9,  10,  12;  LXIII.  4,  8,  IS,  14. 
15;  LXIV.  2,  3,  4,  7,  9 :  LXVL5;  LXVIIL  1,  2,  6,  8.  10,  11,  12,  16;  LCSIX. 
1,  2,  3,  4,  7,  11,  13;  LXX.  3.  :>,  6,  7,  11 ;  LXXVI.  2,  3,  7,  10,  11.  SomerMt,  XIL 
1 ;  LXXXIV.  5,  6,  8 ;  LXXXVIL  4,  7;  XC.  9,  13.    Staffordshire,  XLIX.  10,  II, 

14,  15,16;  LV.  3,7,  8,  15;  LXI.  8;  LXIL  10,  15;  LXIV.  2,  3,  4,  6;  LXVtL 
9,10.  Warwiokshire,  IV.  2,  3,  4,  6.  Worcestershire,  XIIL  16;  XIV.  14;  XX 
4;  XXL  4,  8;  XXIL  2,  4.  7,  8,  11 ;  LIX.  8,  12;  LX.  1,  2,  4,  5,  8.  T«rkihix«b 
CCLXXXIIL  4,  12 ;  CCLXXXIV.  :{.  9,  13 ;  CCLXXXIX.  12.     3«.  each, 

(E.  Stanford,  London  Agent) 

England  and  Wales.  BartholoflMW. 

The  Survey  Atlas  of  Eugland  and  Wales.  A  series  of  eighty-four  plates  of  maps 
and  plans,  with  Descriptive  Text,  lUustratiDg  the  Topography,  Phyaiography, 
Geology,  Climate,  and  the  Political  and  Commercial  Features  of  the  Gonntry! 
Debited  by  and  prepared  uuder  the  <lirection  of  J.  G.  Bartholomew,  p.R.8.n., 
F.R.G.S.  Parts  3  and  4.  Edinburgh  :  John  Bartholomew  &  Co.  Under  the 
Patronage  of  the  Royal  Geographical  Society,  1903.  Price  2«.  6d.  each  paft 
Vresented  by  the  Publishers. 

The  following  are  the  contents  of  the  above  parts  : — Part  lit.  Text — Climate  and 
Agricultural  Statistics.  Plates :  72,  Section  Ixi.,  West  Sussex ;  Section  Ixli.,  in^t 
Sussex;  81,  Plans  of  liiverpool  and  Manchester;  83,  Plans  of  Sheffield,  Xottingham, 
Birmingham,  and  Leicester.  Part  iv..  Plates :  30,  Section  xix.,  Doncaater  and  Betfotd ; 
31,  Section  xx.,  Lincoln  and  Louth ;  68,  Section  Uii.,  Bideford  and  Laaoeeaton  *  69! 
Section  Iviii.,  Exeter  and  Honitun.  This  atlas  is  being  published  in  twenty-one 
monthly  parts  at  2s.  6d.  each,  but  an  Parts  iii.  and  iv.  both  appear  in  April,  there  will 
be  no  part  published  in  May. 
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Oermany.  Brann. 

Der  Sohilling-Seo,  Ostpreussen.  Naoh  eigenen  Lotungen  gezeicbnet  anf  Grand  der 
Messtisohbl&tter.  Scale  1 :  50,000  or  '78  stat  miles  to  an  inch.  Petermann$ 
Oeographische  MiUeUungen,  Jabrgang  1903,  Tafel  6.  Gotha:  Justus  Perthes. 
Presented  by  the  Publisher. 

London.  Stanford. 

A  New  Map  of  Metropolitan  Railways,  Tramways,  and  Miscellaneous  Improve- 
ments. Deposited  at  the  Private  Bill  Office,  November  29, 1902,  for  Session  1903. 
London :  E  Stanford,  1903. 

Portngal.  Serrifo  do  Bitado  Kaior. 

Garta  dos  Arredores  de  Lisboa.  Scale  1 :  20,000  or  0*3  stat  mile  to  an  iLoh. 
Sheeto :  1-7, 9-20,  22-44,  59-61,  64,  69,  70,  74,  75,  79,  84,  85.  Lisbon :  Servi^o 
do  Estado  Maior. 

When  complete,  this  map  will  consist  of  bighty-fiye  sheets,  each  measuring  about 
18  inches  by  17.  It  will  include  Lisbon  and  the  surrounding  country  from  Setubal  on 
the  south  to  Lourinha  on  the  north,  and  from  the  coast  on  the  west  to  Villa  Nova  on 
the  east.    The  map  is  printed  in  colours,  and  contours  at  10-feet  intervals  are  given, 

ASIA. 
Indian  Ooremment  Surveys.  Snrveycr-Oeneral  of  India. 

Indian  Atla«,  4  miles  to  an  inch.  Sheets :  8  n.e.,  parts  of  district  Dera  Ghazi 
Khan,  Bahawalpur  (Native  State),  additions  to  1897,  1902.  35  n.w.,  parts  of 
Native  States  of  Udaipur,  Tonk,  and  Jodhpur  (Rajputana),  Gwalior,  and  Indore 
(G.I.  AgencyX  additions  to  1901.  42  n.b.,  parts  of  dlBtricts  Shimoga  and  Chital- 
droog  (Mysore),  additions  to  1901.  51  N.w.,  parts  of  Native  States  of  Gwalior 
(C.I.  Agency),  Jaipur,  Earauli,  Tonk,  Bandi,  and  Kotah  (Rajputana  Agency), 
additions  to  1901,  1902.  52  N.w.,  parts  of  Native  States  of  Gwalior  and  Indore 
(G.I.  AgencyX  Udaipur,  Tonk,  Jhalawar,  and  Kotah  (Rajputana  Agency), 
additions  to  1901.  52  S.W.,  parts  of  Native  States  of  Indore,  Gwalior,  Khilchlpur, 
Bij^arh,  and  Narsinghgarh  (CI.  Agency),  and  of  Jhalawar,  Kotah,  and  Tonk 
rRajputana  Agency),  additions  to  1901, 1902.  53  N.w.,  parts  of  Bbopal,  Gwalior 
(Sinabia),  Indore  (Holkar),  and  Dewis  (Native  States,  G.I.  Agency),  additions  to 
1896,  1902.  53  s.s.,  parts  of  Hoshangabad  and  Betdl  (Central  Provinces),  and 
the  Native  States  of  Bhopal  and  IIolW  (C.L  Agency),  additions  and  corrections 
to  1899.  53  S.W.,  parts  of  Hoihangabad  and  Nim&r  (Central  Provinces),  Indore, 
Bhopal,  Dewds,  Dh&r,  and  Gwalior  (0.1.  Agency),  additions  to  1899,  1902.  77 
S.E.,  parts  of  districts  Nellore,  Cuddapah,  North  Arcot,  and  Cbingleput  (Madras 
Presidency),  additions  to  1899.  87  8.W.,  parts  of  districts  Bahraich,  Bara 
Banki,  Fyzabad,  Gonda,  Hardoi,  Lucknow,  Bae  Bareli,  Sitapur,  Saltanpur,  and 
Unao  (N.W.  Provinces  and  Oudh),  additions  to  1901.  87  n.w.,  parts  of  districts 
Kheri,  Bahraich,  Sitapur,  Bara  Banki,  Hardoi,  and  Gonda  (United  Provinces), 
additions  to  1899.  128  n.e.,  parts  of  districts  Clbittagong  (Bengal)  and  Akyab 
(Burma),  additions  to  1898,  1899. — The  Central  Provinces,  16  miles  to  an  inch, 
2  sheets,  additions  to  1901. — Map  of  the  Central  Provinces  and  Berar,  32  miles  to 
an  inch,  additions  to  1901, 1902. — ^Map  of  the  North-Western  Provinces  and  Oudh, 
in  April,  1901,  32  miles  to  an  inch,  additions  to  April,  1901.— Lower  Provinces, 
Revenue  Survey,  1  inch  to  a  mile.  Sheet  No.  7,  district  Bhaugulpoor,  additions  to 
boundaries,  1897,  1900. — District  Daijeeling,  4  miles  to  an  inch,  1901.— District 
£:amal,  1870-73  and  1887-88,  4  miles  to  an  inch,  1902.— District  Patna,  4  miles 
to  an  inch,  additions  and  corrections  up  to  November,  1899, 1901. — Assam  Survey, 
1  mile  to  an  inch.  Sheet  No.  27  (Preliminary  Edition).  District  Kilmrap, 
Seasons  1884-86,  90-91,  and  96-97,  1902.— Bengal  Purvey,  1  mile  to  an  inch. 
Sheets  :  109,  districts  Muzaffarpur  and  Champaran,  Seasons  1894-96, 1901 ;  (Pre- 
liminary Edition)  140,  district  Muzaffarpur,  Seasons  1895-96,  1901 ;  224,  district 
Cuttack,  Seasons  1888-89  and  1894-95,  1901.— Bombay  Survey,  1  mile  to  an  inch. 
Sheets:  (Second  Edition)  97,  parts  of  district  Ahmedabad,  Baroda  State,  and 
E^athiawar  Agency,  Seasons  1866-67,1868-69,  1902;  137,  district  Thana,  Season 
1881-82, 1902;  138,  Island  of  Bombay  and  District  Thana,  Season  1880-81,  cor- 
rected up  to  February,  1898, 1901 ;  204,  districts  Sfttdra  and  Ratnagiri  and  Kolhapur 
and  Southern  Maratha  Agency,  Seasons  1883-86,  corrected  up  to  June,  1899, 1902 ; 
214,  parts  of  district  Panch  Mah&ls  and  Rewa  E^antha  Agency  (Bombay),  and  of 
Jhibua  (Rajputana),  Kusalgarh  and  Banswara  States  (Central  India),  Seasons 
1884-85-86, 1902  ;  247,  district  North  Kinara,  Season  1895-96, 1901 ;  295,  dUtricts 
Sholapur,  Poena  and  Ahmednagar  and  Nizim's  Dominions,  Sejsons  1876-78, 
1902;  296,  districts  Poena  and  Sholapur  and  part  of  Nizam's  Dominions,  Seasons 
1875-76,  1902;  314,  part  of  district  Khandesh,  Seasons  1875-77,  additions  and 
No.  v.— May,  1903.]  2  q 
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eorrectioDs  up  to  l&Ol.— Bunna  Survey,  1  mile  to  an  inch.  Sheets:  (T>wfti»i«iiia»y 
Edition)  71  (New  Series),  distriot  Minbn,  Seasons  1897-98,  1901 ;  (PralimiiiAiy 
Edition)  192  (New  Series),  distriot  Shwebo.  Seasons  1892-91.  1901 ;  (Seoond 
Edition)  243  (261.  Old  Series),  districts  Mandalay,  Sagaing.  and  KyaiikBe,  Seasooi 
1893-94  and  1898-99.  1902;  (PreUminary  Edition)  291  (New  Series^  nrts  of 
Myelat  and  Sonthern  Shan  States.  Seasons  1898-99, 1901 ;  (Preliminary  Edition) 
468  (New  Series),  district  Tavoy,  Seasons  1891-93,  1901.— Upper  Burma  Surrey, 
1  mile  to  on  inch.  Sheets :  (Preliminary  Edition)  292  (New  B^es),  Myelat  suod 
Southern  Shan  States,  Seasons  1898-99,  1901;  (Preliminary  Edition)  887,  338 
(New  Series),  parts  of  Southern  Shan  States,  Seasons  1898-99, 1901 ;  (Pieliminaiy 
Edition)  377  and  878  (New  Series),  pert  of  Northern  Shan  States,  Seasons  189&- 
99. 1901 :  380  and  381  (New  Series),  parts  of  Northern  and  Southern  Shan  Btatee, 
Seasons  1897-98.  1902;  (Preliminary  Edition)  388  (New  SeriesX  Bonthem  8haa 
States,  Seasons  1897-98, 1901. — Central  India  and  Bajpntana  Survey,  1  mile  to  an 
inch.  Sheet  No.  203.  parts  of  Oodeypore  (Bajputana  Agency),  and  of  Holkar  and 
Sindhia(C.I.  Agency),  Seasons  1870-71-72,  additions  to  railways,  1899.— Madras 
Survey,  1  mile  to  an  inch.  Sheet  No.  81  and  part  of  54,  part  of  district  Mysore 
(Mysore),  Seasons  1884-85,  additions  and  corrections  to  Februi^,  1890, 1902. — 
North-Eastem  Frontier,  4  miles  to  an  inch.  Sheets:  (Seoond  Edition)  15  b.w^ 
parts  of  districts  Gachar,  Sylhet,  Lushai  hills,  and  Manipur  Native  State  (Assam), 
Chin  hills  (Upper  Burma),  and  Hill  Tippera,  Natiye  State  (Bengal),  Seasons 
1860-74,  1893-94,  and  1899-1900,  1902;  22  s.e.  and  23  n.e.,  Burma  and  China, 
Yunnan  Province,  Season  1894-95,  189(5-97,  and  1899-1900, 1902;  31  s.e.,  China, 
Yunnan  Province.  Seasons  1898-1900,  1902.— North- Western  Provinces  and  Ondh 
Survey,  1  mile  to  an  inch.  Sheets :  18,  district  Meerut,  Seasons  1879-81,  additions 
to  railways,  village  houndaries,  etc..  to  January,  1901 ;  19,  districts  Meemt  and 
Bulandshahr.  Seasons  1881-82,  additions  to  village  boundaries  and  railways  to 
January,  1901 ;  23,  districts  Aligarh  and  Muttra  and  Bharatpur  State,  Seasons 
1872-74  and  1883-84,  additions  to  railways,  etc.,  up  to  June,  1899, 1902 ;  (Seoond 
Edition)  31,  districts  and  Meerut  and  Moradabad,  Seasons  1873-74,  187^77,  and 
1879-81,  1901;  3;*),  district  Aligarh.  Seasons  1882-83,  with  vUlage  boundaries  and 
additions  and  corrections  to  canals,  roads,  etc,  up  to  January,  1899,  1902 ;  37, 
districts  Aligarh,  Etah.  Muttra,  and  Agra,  Seasons  1871-73  and  1883-84,  corrected 
up  to  March,  1809,  1901 ;  190,  districts  Basti  and  Gorakhpur,  Seasons  1883>87, 
additions  and  corrections  up  to  August,  1898,  1901. — Maymyo  and  surrounding 
country,  1  mile  to  an  inch,  Season  1898-99.  1902. — Assam,  district  Lakhimpur, 
12  miles  to  an  inch,  1902. — Bengal,  district  Gaya,  9*5  miles  to  an  inch,  corrected 
up  to  1901,  1902 ;  district  Midnapore,  135  miles  to  an  inch,  corrected  up  to  1901, 
1902;  district  Muzatlarpur,  8  miles  to  an  inch,  corrected  up  to  1901,  1902; 
district  Mymensingb,  8  miles  to  an  inch,  corrected  up  to  1901;  distriot  Pnri,  8 
miles  to  an  inch,  corrected  up  to  1901. 1002  ;  district  Bangpur,  8  miles  to  an  inch, 
corrected  up  to  1901, 1902;  district,  24  Parganas.  and  part  of  the  Sundarhans,  8 
miles  to  an  inch.  1902.— Survey  of  India  Department,  Chart  of  Triangula tion  and 
Traverse,  No.  12  party  (Sind).  2  miles  to  an  inch.  Seasons  1897-98-99-1900. 
Sheets :  (Second  Edition)  20,  parts  of  KaUt  (Baluchistan)  and  Sind,  1902 ;  89, 
78,  and  96  (Sind).  1902 ;  No.  15  party  (Baluchistan),  8  miles  to  an  inch.  Season 
1884-85.  Shett  12  s.w.  (Persia  and  Afghanistan),  1902.— No.  1,  Preliminary 
Chart  of  the  Secondary  Triangulation  of  the  Mandalay  Minor  Longitudinal  Series, 
Season  1899-1900,  scale  4  miles  to  an  inch,  1902. — Index  to  places  in  the  Provin- 
cial Map  of  North- Weiitorn  Provinces  and  Oudh,  Calcutta,  1899. — Index  to  places 
in  the  Provincial  Map  of  Central  Provinces,  Calcutta,  1897.  Presented  by  H.M, 
Secretary  of  State  for  Indian  through  the  India  Office, 

Persia.  StaU. 

Routenkarte  von  der  russischon  Grenze  nach  Tabriz  und  Kaswin.  Von  A.  P. 
Stabl.  Scale  1 :  840,0C0  or  13  2  stat.  miles  to  an  inch.  PetermannM  Geographitekt 
Mitteilungen,  Jabrgang  1903,  Tafel  5.  Gotha  :  Justus  Perthes.  Presented  by  the 
Publisher. 

Tarkistan.  Eabaaidit. 

Die  Terraindarstellung  im  "Neuen  Stieler."  Von  H.  Habenicht.  Tnrkestsa 
im  "Alton  Stieler."— Turkestan  im  "Neuen  Stieler"  (Terrain  mit  Schrift  nnd 
Schatten). — Turkestan  im  *'  Neuen  Stieler ''  (Terrain  obne  Schatten  nnd  ohne 
Schrift). — Turkestan  im  "  Neuen  Stieler "  (Terrain  mit  Schatten,  aber  obne 
Schrift).  Pitermanns  Geographische  MitltUungen,  .Tahrgang  lOOS.Tafol  4.  Gotha: 
Justus  Perthes.     Presented  by  the  Publishers. 
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A7BIGA. 

Kadagascar.  Sendee  Geographique  dee  Colonies. 

Senrioe  G^oj^pbique  dee  Colonies.  M.  Camile  Guy,  Chef  da  Ser?ice.  Madafi^ascar. 
Carte  dress^  soas  la  direotion  de  M.  Emile  Gantier  d'apr^  lea  travaux  du  Seryioe 
Topographique  de  Madagascar,  les  cartes  da   Service  Hydrographiqae  do   la 
Marine,  les  lev^s  des  missionnaires  et  los  travaax  des  explorateurs  A.  &  G. 
Grandidier,  E.  Gaatier,  Doaliot,  Catat,  B.  Baron,  etc.    Scale   1 :  500,000  or  7*8 
stat.  miles  to  an  inch.    Paris :  Aagasthi  Challamel,  1902.    Presented  by  the  Chef 
du  Service  G^D^raphique  dee  CoUmies. 
The  sarveys  of  the  Service  Topographiqae  de  Madagascar  and  Service  Hydro- 
graphiqae de  la  Marine,  combinea  with   those  of  various  missionaries  and  other 
travellers,  form  the  basis  of  this  map.    It  is  orographically  ooloarod,  and  shows 
elevations  &om  sea-level  to  over  2000  metres  by  means  of  six  different  tints.    The 
names  of  tribes  are  given  in  red. 
Bhodesia.  Stanford. 

A  Map  of  Rhodesia  divided  into  Provinces  and  Districts  under  the  Administration 
of  the  British  Soath  Africa  Company.  Scale  1 :  1,000,000  or  157  stat.  miles  to  an 
inch.    6  Sheets.    London  :  E.  Stanford,  1903.     Price  £1  4«. 

A  new  edition  revised  and  broaght  op  to  date.  Owing  to  the  large  amount  of 
fresh  information  that  has  been  famished  lately  by  officers  of  the  British  South  Africa 
Company  and  others,  it  has  been  found  necessary  to  make  many  extensive  alterations 
and  additions,  and  two  of  the  northern  sheets  have  been  practically  redrawn. 

AXSBIGA. 

Canada.  Sarreyor-Generars  Office,  Ottawa. 

Sectional  Map  of  Canada.  Scale  1  :  1^0,Q80  or  3  stat.  miles  to  an  inch. 
Pasquia  Sheet  (38),  West  of  Second  Meridian ;  revised  to  June  5,  1902 :  Maple 
Creek  Sheet  (58),  West  of  Third  Meridian ;  revised  to  April  23,  1902 :  Milk 
Kiver  Sheet  (65),  West  of  Fourth  Meridian;  revised  to  June  2, 1902 :  Medicine 
Hat  Sheet  (66),  West  of  Fourth  Meridian ;  revised  to  April  26,  1902  :  Lethbridge 
Sheet  (73),  West  of  Fourth  Meridian  ;  revised  to  June  3,  1902  :  Blackfoot  Sheet 
(75),  West  of  Fourth  Meridian;  revised  to  June  10,  1902.  Ottawa:  Surveyor- 
Generars  Office.    Presented  by  the  Surveyor-General  of  Canada. 

United  States.  Band,  KcKally  ft  do. 

Indexed  County  and  Township  Pocket  Maps  of  Nobruaka.  Scale  1 :  1,140,480  or 
18  stat.  miles  to  an  inch.  Nevada.  Scale  1 :  1,710,720  or  27  stat.  miles  to  an  inch. 
New  Hampshire.  Scale  1 :  633,600  or  10  stat.  miles  to  an  inch.  Chicago  and 
New  York :  Band,  McNally  &  Co.    Priee  $0.25  each.    Presented  by  the  Publishers, 

These  are  new  editions. 

GEKSBAL. 

World.  Stieler. 

Neue,  neunte    Lieferungs-Ausgabo  von    Stieler's    Hand-Atlas,   100    Karten  in 

Kupferstich  15  &  16  liieferung.    Gotha :  Justus  Perthes.     Price  60  pf.  each  part. 

These  two  parts,  which  are  in  one  cover,  contain,  Nos.   32  and  33,  two  sheets 

(Nob.  1  and  2)  of  a  four-sheet  map  of  Spain  and  Portugal,  by  C.  Vogel,  on  the  scale 

of  1  : 1,500,000.    No.  83,  a  map  of  Western  Canada,  by  H.  Habonicht,  on  the  scale  of 

1:  7,500,000;  and  No.  85,  a  small-scale  (1:  12,500,000)  general  map  of  the  United 

States  and  Mexico,  by  H.  Habenicht  and  H.  Salzmann.    With  the  exception  of  No.  85, 

the  United  States  and  Mexico,  all  are  revised  editions,  but  this  latter  is  entirely  new. 

As  large-scale  detailed  maps  of  the  United  States  are  also  given  in  the  atlas,  this 

general  map  only  indicates  the  leading  features  of  the  country  as  a  whole,  and  very 

properly  contains  but  few  names. 

World.  Bartholomew. 

The  British  Empire  Map  of  the  World.  By  G.  B.  Parkin,  c.m.g.,  ll.d.,  and  J.  G. 
Bartholomew,  F.R.a.8.  Scale  1 :  2,700,000  or  4Si-5  stat.  miles  to  an  inch.  2  Sheets. 
Edinburgh :  J.  Bartholomew  &  Co.    Presented  by  tJte  Publishers, 

This  is  an  educational  wall-map  of  tho  world  in  two  sheets  on  Mercator*s  projection, 
measuring  about  3}  feet  X  5}  feet.  British  possessions  are  coloured  red,  and  all  other 
countries  neutral  tint.  Principal  steamship  routes,  railways  and  telegraphs  are 
shown,  as  well  as  British  and  foreign  coaling  stations.  Mr.  Stanford  Fleming's  twenty- 
four-hour  zone  notation  for  a  recognized  standard  uniform  time  is  marked  along  the 
upper  margin  of  the  map.  Apparently  with  a  view  to  correcting  tho  erroneous  idea 
as  to  relative  sizes  of  countries  due  to  tho  projection  employed,  diagrams  are  given 
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at  the  bottom  of  the  map  Bbowing  the  comparative  urea  of  Briiiab  potMOMJODH ;  bat 
from  an  educational  point  of  view  it  would  tmve  been  preferable  to  nave  drawn  the 
map  in  another  projeotioa.  There  are  also  diagrams  showing  the  growth  of  the  area, 
population,  and  traie  of  the  British  Empire. 

GEUITS. 
Admiralty  Oharti.  Hydrographio  Departmenty  Admixallj. 

Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty,  daring 
January  and  February,  1903.  Pre$enUd  by  the  Hydrographic  I}epartmmU^ 
Admiralty, 

No.  Inches. 

2253  m  =  14*0  England,  south  coast : — ^Dartmouth  harbour.    28.  6d. 
3292  m  =  6-0    Scotland,  west  coast :— Loch  Alsh  and  Kyle  Khea.    2«.  iid. 
1624  m  =  80    England,  east  coast : — Scarborough  bay.    1«.  6d. 
2330  m  =  0*7    Norway,  south  coast : — Christiania  fiord.    38. 

151  m  =  7'2    France,  south  coast : — Toulon  harbour.    2f.  6d. 
3330  m  =  20    Iceland,  east  coast :— Seidis  fiord  and  trading  station.     !«.  6d. 
3323  m  =  1-92  Newfoundland,  east  coast :— Hall  bay  and  Sunday  cove,     la  6d. 
Q-^on  .»      i^'^X  Newfoundland.    Thimble  tickles  and  Glover  harbour : — Head  of 

3306  m  =  2*0    Newfoundland.      Trinity    bay  .'—Smith    and    Bandom    soands, 

eastern  part    2f .  6d. 
3307m  =  20    Newfoundland.      Trinity    bay: — Smith    and    Bandom    soandB, 

western  part.    2$,  6d. 
3273  d  =  0-95  The  West  Indies.    2a  6d. 

3322  m  =  0'35  South  America,  north-east-coast : — Orinoco  river.     2s.  6ci. 
S279  m  =  5*95  China : — Hongkong  waters,  east.    28.  Gd. 

1288  m  =  6-0    China,  Yang-tse-kiang : — Chin  kiang  fu  and  Silver  island.     2a  6d. 
3328  d  =  4*0    New  Zealand,  east  coast  :~Kati  Kati  liarbour.    l9.  Gd. 
3321  d  =  60    Now  Zealand,  east  coast : — Gisbome  roads.    l8.  M. 
2747  d  =  30    Australia,  south  coast :— Entrance  to  Port  Phillips,  etc.     3«. 
972  m  =  Philippine  islands.    New  plan  :~Port  Bomblon. 

991  m  =  Japan  : — Anchorages  on  the  coast  of  Yozo.  island.     Plan  added  : — 

Monbetsu  road. 
(J.  D,  PotUr,  AgentO 

Oharti  Oanoelled. 

No.  Cancelled  by  Mo. 


2-253  Dartmouth  harb.ur.         {^'«^£; 


Dartmouth  harbour 2253 

me  Kyle  Sliarbonr.         jtoch  Aleh  aud  Kylo  Rlio. 3292 

Wli  ScarbDrough.                    {'"'s'J.llngh  bay ,624 

151  Tonlon  harbour.               {"^TouCharbour ,5. 

'Z^Tc^C^t^t}^^^''^^^^^ '^ 

1535  Plan  of  Seidis  fiord  onJNew  plan. 

this  sheet.                              /    Seidis  fiord  and  trading  station    ....  3330 
2852  San  Luis  pass,  etc. 
3181  Plan  of  Silver  island  on^New  chart. 

this  sheet.                              /    Chiang  fu  and  Silver  island 1288 


27  t7B  Entrance  to  Port  PiiiHip-f^^E^J^^^^  to 


Port  Phillip 2747 

Charts  that  have  reoeived  Important  Corrections. 

No.  A  t)  P,  Index  charts  (16  sheets).  2296,  Gulf  of  Bothnia,  Sheet  L:— Soath 
Quarken  to  Hornslandet.  3300,  Baltic  sea  : — Windau.  790,  Denmark : — ^Ap- 
proaches to  Copenhagen.  2690,  Franc j: — Brest  roadstead.  366,  Cape  Yeroe 
islanda  2740,  Iceland  and  the  Fseroe  islands.  54G,  South  America,  eaat  ooast : — 
Espirito  Santo  bay  and  port  Victoria.  2095,  Africa,  south  coast  :~Oape  of  Good 
Hope  and  adjacent  coasts.  385,  Africa,  south  coast: — Plettenberg  biay.  1228, 
Africa,  south  coast : — Kowie  river  entrance.  64H,  Africa,  east  ooast : — Port  Natal. 
2908,  Africa,  east  coast :— Port  Natal  entrance.  597,  Africa,  east  coast : — Delagoa 
bay  to  (luardafui.  614,  Africa,  east  coast : —Delagoa  bay.  646»  Airioa,  east 
coast : — English  river,  bar  and  harbour.    650,  Africa,  east  coast : — Plana  on  the 
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east  ooast  of  Africa.    921,  Afirioa,  east  coast : — Ghiluan  island.    1421,  Africa,  east 
coast : — BiTer  Ghinde.    2865,  A&ica,  east  coast : — Months  of  the  ri?er  Zambezi. 
653,  Africa,  east  coast: — Ports  of  Gondaoia,  Mozambiaae,  and   Mokambo.    684, 
Africa,  east  coast: — Mto  M?rara  and  Mildndani  harbonrs.     681,  Africa,  east 
coast:— Lindi  river.    677,  Africa,  east  coast: — Mchinga  bay.    687,  Africa,  east 
coast  :—Kis were  harbonr.    661,  Africa,  east  coast :— Eilwa  Kisiwani.    458,  Africa, 
cast  coast :— Mafia  island  and  channels.    674,  Africa,  east  coast :— Dar  es  Salaam. 
ISIO,  Africa,  east  coast : — Sonth-west  coast  of  Pemba  island.    1812,  Africa,  east 
coast : — West  coast  of  Pemba  island.    663,  Africa,  east  coast : — ^Mansa  and  Tanga 
bays.     238,  Africa,  east  coast :— Kilifi  river  and  approaches.     667,  Africa,  east 
coast : — Port  Malindi  and  approaobea.    1747,  Africa,  east  coast : — Lamn  harbour. 
669,  Africa,  east  coast:— Lamn,  Manda,  Patta,  and  Kwyhu  bays.     860,  Africa, 
east  coast : — Kisimayn  bay.    671,  Africa,  east  coast : — Plans  on  the  east  coast  of 
Africa.     760,  Madagascar,  southern  portion : — Gape  8t.  Mary  to  Bevato  island 
and  Matatane.      692,  Madagascar :— fit.  Augustine  and    Tull^r  bays.      2464, 
Madagascar : — ^Nosi  Andrianmitarika  to  Mananonoka  point    1036,  Madagascar : — 
Anchorages  on  the  coast  of  Madagascar.    758,  Madagascar,  northern  portion  : — 
Gape  St.  Andrew  to  Antongil  bay.     878,  Madagascar: — Maromanjo  point  to 
Makambytra.     708,  Madagdiscar:— Anchorages  on  the  west  coast.     701,  Mada- 
gascar : — Bombetoke  bay.    377,  Moramba  bay  to  Maromanjo  point.    702,  Mada- 
gascar :—Mahajamba  bay.     704,  Madagascar: — Noei  Shaba  to  Moramba  bay. 
706,  Madagascar : — Paeindava  and  adjacent  bays.    707,  Madagascar : — Ambavatobi 
bay.    1002,  Madagascar: — Diego  Suarez  bay  to  Andranocu>mbi  bay.    317,  Mada- 
gascar:— ^Anchorages  on  the  north-weit  coast.      1054,  Madagascar: — Ports  and 
anchorages  in  the  northern  portion.    1064,  Madagascar  : — Plans  on  the  north-east 
coast.    1116,  Madagascar :— Diego  Suarez  bay.    680,  Madagascar: — Anchorages 
on  the  east  coast  of  Madagascar.    759b,  Maciagascar : — Antongil  bay  to  Amba- 
tosoa.     686,  Madagascar:— Anchorages  on  the  east  coast.     563,  Indian  ocean 
islands : — Plans  in  the  Gomoro  islands.    2066,  Indian  ocean  islands : — Anchorage 
in  Gomoro  island.     851,  Indian  ocean  islands: — Bassas  da  India  and  Enropa 
island.     833,  Bay  of  Bengal : — Rangoon  river.     2987,  Philippine  islands : — San 
Pedro  bay  to  Libukau  islands,  etc    ^6,  Philippine  islands : — ^Manila  bay.    2062, 
Cochin  China: — Tongking  gulf.    913,  Korea,  western  coast:— Mackau  group  to 
Clifford  islands.    2985,  Japan :— Saiki  bay.    1510,  Sandwich  islands. 
(/.  D.  Potter,  Agent,) 

North  Atlantis  Ooean  and  Mediterranean  Sea.  Keteorologioal  OAee. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  April,  1903.  London : 
Meteorological  Office.    Friee  6d.    Presented  by  the  Meteorologioal  Offlee,  London, 

TTnited  States  Charts.  United  Statas  Hydrographic  Office. 

Pilot  Charts  of  the  North  Atlantic  Ooean  for  March,  and  of  the  North  Pacific 
Ocean  for  April,  1903.  U.S.  Hydrographic  Office,  Washington,  D.G.  Presented 
by  the  U,8,  Hydrographto  Office, 

PHOTOeRAFHS. 

Andaman  and  Kioobar  Islands.  Man. 

One  hundred  and  eleven  Photographs  of  the  Andaman  and  Nicobar  Islands,  taken 
by  E.  H.  Man,  c.i  e.,  Esq.    Presented  by  E.  H,  Man,  Esq. 

This  is  a  most  interesting  series  of  platinotypes  carefully  selected  and  arranged  in 
an  album.    From  an  anthropological  point  of  view  the  photographs  are  important. 

(1)  Lighthouse  on  Table  island;  (2)  Volcano  on  Barren  island;  (3)  Principal 
anchorage  at  Port  Blair;  (4)  Port  Blair  harbour  from  Government  House;  (5) 
Andamanese  poling  canoe  and  shooting  fish  with  bow  and  arrow  in  creek  near  Port 
Blair  harbour ;  (6)  Bungalow  at  Mount  Harriet,  Port  Blair ;  (7)  Sher  Ali,  the  assassin 
of  Lord  Mayo ;  (8,  9,  and  13)  Andamanese  long  resident  at  Port  Blair ;  (10)  Anda- 
manese equipped  for  banting;  (11)  Andamanese  men  long  resident  at  Port  Blair; 
(12)  Andamanese  women  long  resident  at  Port  Blair;  (14)  Native  of  North  Andaman, 
showing  the  three  rows  of  tattoo  marks  which  distinguish  these  natives  from  those  of 
South  and  Little  Andaman;  (15)  Typical  hut  in  long-estabUshed  campiug-ground 
in  South  Andaman ;  (16)  Typical  hut  adjacent  to  that  in  photograph  15  ;  (17)  Anda- 
manese in  canoe  at  Interview  island ;  (18)  Andamanese  dancing  to  acoompaniment  on 
sounding-board ;  (19)  Typical  Little  Andaman  hut  with  Ouges  (natives  of  that  island) 
and  Mr.  M.  Y.  Portman ;  (20)  Onges  with  a  Little  Andaman  canoe ;  (21)  Onges ; 
(22)  Natives  of  Arong  village,  Gar  Nioobar,  with  an  Andamanese  visitor ;  (23  and  24) 
Offandi,  headman  of  Mils  village.  Gar  Nioobar;  (25-27)  Gar  Nicobarese  lads;  (28) 
Natives  of  Gar  Nioobar ;  (29)  Mission  house  of  S.P.G.  cateohist  (Madrasi)  at  Mils ; 
(30)  "  Nyi-kopah,''  sacrificial  offering  of  fruit  and  vegetables,  Car  Nioobar ;  (31)  Hut 
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and'*nyi-kop6h"atMii8,CarNioobar;  (32)  Typical  Gar  Nioobarese ;  (83)  Aoommoo 
type  of  hat  at  Gar  Nioobar,  known  as  the  "  talika ; "  (34)  Two  "  mafai  '*  being  earned 
in  covered  chairs,  C!ar  Nicobar;  (35)  A  village  graveyard  with  mortuAry-hnt,  Oar 
Nioobar ;  (36)  Landing-plaoe  at  Batti  Malve  island ;  (37)  Landing^-plaoe  at  S^dn!*) 
Ghowra  island ;  (38)  Natives  of  Ghowra  island ;  (39)  Women  making  pots  at  Chowrs 
island ;  (40  and4  1)  Youths  of  Ghowra  island ;  (42)  Hat  on  TersMa  ialand,  with  gzaTS 
of  recently  deceased  owner ;  (43  and  44)  Natives  of  Teressa  island ;  C^)  Beek  of 
bungalow  of  officer  in  charge  of  the  Nicobars  at  Naukauri  island  daring  the  eziAtenoe 
of  the  settlement  18H9-88;  (46)  R.I.M.S.  Nankituri,  station  steamer  at  Nankanii 
island,  18B4-88 ;  (47)  Malacca  village,  Nankauri  harbour ;  (48)  Malacca  Tillage  at  liiv 
spring  tide;  (49  and  50)  Malacca  village;  (51)  Malacca  village,  showing  the  two 
ordinary  types  of  huts ;  (52)  Natives  of  Nankauri  harbour  in  visiting  attire ;  (53) 
Inilanga  village,  Nankauri  harbour ;  (54)  Native  of  Nankauri  islana  playing  on 
bamboo  lyre;  (55)  Native  of  Nankauri  island  playing  on  flageolet;  (56)  Hat  in  a 
Nankauri  village ;  (57  and  58)  Native  of  Nankauri  island ;  (59)  Hut  on  site  of  the 
Moravian  Mission  establishment  of  1768-87  near  Malacca  village :  (60  and  61)  Natives 
of  Malacca  village  with  four  Andamanese  youths;  (62)  Kabila  village,  Nankauri 
island ;  (63  and  64)  Typical  natives  of  Nankauri  harbour ;  (65)  Ganoes  at  Nankaari, 
as  decorated  on  a  memorial  feast  day;  (66  and  67)  An  octogenarian  of  Mtdai*"* 
village ;  (68)  Natives  of  Nankauri  in  visiting  attire ;  (69)  A  fowl  case  and  a  fish  tiap : 
(70)  A  "pom^-dnh"  and  sucking-pig  cage;  (71)  Natives  of  Nankauri  harbour  in 
visiting  attire;  (72)  Mode  of  catching  rain-water  from  coconut  trees;  (73)  Burial- 
ground  behind  a  village  at  Nankauri;  (74)  Typical  native  of  Nankaari  harbour ;  (75) 
A  young  couple  at  Xuikauri ;  (70)  A  native  of  Nankauri,  showing  mode  of  weatiag 
the  "  neng ; "  (77  and  78)  Native  of  Nankauri  harbour ;  (79)  In^ka  village  on  east 
coast  of  Gamorta  island ;  (80-83)  Types  of  old  men  imd  women ;  (84)  IHng  (headman) 
and  others  in  front  of  his  hut  at  Gondul  island ;  (85)  Natives  of  Gondul  island  ;  (86) 
Natives  of  L&fiil  village.  Great  Nicobar;  (87)  Kopenh^t  village,  Great  Nioobar ;  (88) 
Two  Shom  Pen  natives  in  the  midst  of  a  group  of  coast  natives  in  visiting  attire ;  (89) 
Types  of  coast  and  Shom  Pen  natives;  (90,  91,  95,  and  99)  Galatea  river.  Great 
Nioobar;  (92  and  96)  L&fiU  river.  Great  Nicobar;  (93)  Plantation  of  Pandamm 
meUori  and  coconut  trees  on  east  coast  of  Great  Nioobar  ;  (94)  Alexandra  river,  Oieat 
Nicobar;  (97,  98,  100, 101,  103,  and  104)  Shom  Pen  natives  of  the  interior  of  Great 
Nicobar;  (102)  Shom  Pen  hut  on  bank  of  Alexandra  river;  (105)  Shom  Pen  hut  and 
garden  on  border  of  Alexandra  river;  (107)  Shom  Pen  bark  cooking-atensil ;  (107  and 
108)  A  Shom  Pen  woman  reared  by  the  coast  tribe ;  (109)  Head  of  Lifdl  river  in  the 
dry  season ;  (110)  Coast  and  Shom  Pen  natives ;  (111)  Shorn  Pen  clearing  near  Ganges 
harbour. 

▼egetation  Types.  Karsten  and  Schemek. 

Yegetationsbilder,  herausgegeben  von  Dr.  G.  Karsten  und  Dr.  H.  Schenok. 
Heft  2.  Malayischer  Arobipel.  Yon  Dr.  G.  Karsten.  Jena:  Gustav  Fiacher, 
1903.     Price  4m. 

This  is  the  second  of  a  series  of  eight  portfolios  in  course  of  pnblicatioii, 
containing  photographic  reproductions  illustrating  the  types  of  vegetation  of  different 
parts  of  the  world.  The  present  issue  comprises  six  plates  of  the  vegetation  of  the 
Malay  archipelago,  from  photographs  taken  by  Dr.  G.  Karsten  in  1889,  aooompaaied 
by  descriptive  letterpress.  The  price  to  subscribers  taking  the  complete  work  is  2.50 
marks  for  each  part,  but  for  one  part  only  4  marks. 

Veneinela.  Andre. 

Eighty-eight  Photographs  taken  during  an  Expedition  to  the  Gaura  river,  Vene- 
zaela,  in  1900-1901,  by  E.  Andre,  Esq.    Presented  by  E.  Andr€,  Etq. 

An  account  of  the  journey  during  whieh  these  photographs  were  taken  was  givei 
in  the  Geographical  Journal  for  September  last.  They  are  platinotypes  of  diTOrant 
sizes,  and  serve  well  to  illustrate  the  scenery  and  native  life  of  this  imperfectly  known 
part  of  South  America. 

( 1 )  Waiomgonio  house ;  (2, 3, 6, 72, 73,  75,  and  88)  Rapids  of  Mura  ;  (4)  ArriTal  at  La 
Prision  ;  (7)  A  Waiomgomo  family ;  (8)  Waiomgomo  Indian  catching  bait ;  (9  and  10) 
Fishing  with  spear;  (11)  Fishing  with  bow  and  arrow ;  (12)  Fishing  with  nook;  (13) 
Smoking  fish;  (14  and  15)  Making  baskets;  (IG  and  17)  Striking  a  bargain;  (18-23) 
Making  cassava :  (24-27)  Making  a  hammock ;  (28)  Paying  a  debt ;  (29)  Primitive 
cane-crusher;  (80)  Building  a  darkroom;  (31)  Jjicoljson ;  (32)  Pounding  corn;  (33) 
Our  kitchen  ;  (34)  Keceiviug  and  counting ;  (35)  Examining ;  (36)  On  the  way  to  La 
Prision;  (37)  Xearing  La  Prision;  (38)  Cleaning  plants;  (39,  74,  and  83)  Packing 
plants;  (40)  Catching  butterflies:  (41  and  78)  Butterflies:  (42)  NympJialU  Orwn 
butterfly;  (43)  The  relief  party  ready  to  start;  (44)  Cattle  mill  at  La  PriaioD; 
(45)  Isidor,  everyday  dress ;  (4U)  Isidor,  full  dress ;  (47)  Isidor's  wife ;  (48)  l8id(«*s 
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wife  and  ohildren  ;  (49  and  50)  Waiomgomo  woman  and  ohild ;  (51)  Waiomgomo  boy 
and  girl ;  (52)  Waiomgonio  girls ;  (53)  Mait^,  who  died  of  starvation ;  (54)  Waiom- 
gomo with  flute;  (55)  Waiomgomo  woman;  (56)  Waiomgomo,  Vicente;  (57)  Mr. 
Andr^ ;  (58  and  59)  Mr.  Andr^  in  the  **  Pirate*8 ''  olothee ;  (60)  Mr.  Andre,  starved ;  (61) 
Mr.  Andr^,  photograph  taken  at  Mnra ;  (62)  Hospital  on  the  Nichare  river ;  (63)  The 
OrifUMSo  at  Mapire;  (64)  The  Caura  taking  wood;  (65)  Cindad  Bolivar;  (66) 
Forest  scene  near  La  Prision ;  (67)  La  Laja  de  Los  Perros ;  (68  and  69)  Waiomgomo 
Indian  making  arrows;  (70  and  71)  Waiomgomo  house:  (76)  Indians  crossing  the 
rapids ;  ^77)  Micranda ;  (79)  Departure  of  the  relief  party ;  (80)  House  at  La  Prision ; 
(81)  Snakes;  (82)  Waiomgomo  making  hammock;  (84)  On  arrival  at  La  Prision  ;  (85) 
Mr.  Andr^  May  24,  1901 ;  (86  and  87)  Waiomgomo  woman  making  a  hammock. 

Yunnan.  Watts-Jonei. 

Two  hundred  and  thirty-eight  Photographs  of  Yunnan  taken  by  Captain  W.  A. 
Watts-Jones,  b.e.    PretenUd  by  Mrs,  W,  A.  Watts-Jones. 

These  photographs  have  been  presented  to  the  Sodety  by  Bfrs.  Watts* Jones,  with 
the  permission  of  the  Yunnan  Company,  as  a  memorial  of  her  husband,  Captain  W. 
A.  Watts  Jones,  b.e.,  by  whom  they  were  taken  during  his  surveying  expedition  for  the 
railway  route  from  Kunlong  Ferry  to  the  Yangtse  kiang  in  1898-99. 

(1  and  4)  An  upper  Irawadi  steamer  with  three  flats  in  tow ;  (2)  An  upper  Irawadi 
timber  raft ;  (3)  Myothet,  first  stage  on  the  Bhamo-Tali  road ;  (o)  The  upper  Irawadi ; 
((i)  Entrance  to  a  village,  showing  posts  to  keep  away  the  evil  spirits,  Eachin  hills ; 
(8)  Yang-yu-chang, Kachin  hills;  (9  and  10)  A  Eachin  village ;  (11)  Mong-na  plain, 
giant  bamboo ;  (12)  A  FiUage  in  the  Nan-tien  valley  ;  (13)  First  view  of  the  Mong-na 
plain  ;  (14)  Chinese  Shan  village  in  Mong-na  plain;  (15)  Typical  bit  on  the  Mong-na 
plain :  (IG)  Bemains  of  ancient  lake-bed  plain,  Nan-tien  valley ;  (17)  View  of  fort, 
the  headquarters  of  Chinese  levy,  from  near  Pong-shi,  Kachin  hills ;  (18)  Momein  city 
and  plain  at  sunset ;  (19)  Momein  city  and  plain,  volcanic  cone  north  of  the  city ; 
(20)  A  quiet  street  in  Momein;  (21)  Chain  bridge  over  gorge  between  Mong-na  and 
Nan-lien  plains ;  (22)  The  Ting-Kwan  (magistrate)  of  Momein  and  family  ;  (23)  The 
Ting-Kwan  of  Momein  and  Long-ling,  £rh-fu ;  (24)  Sons  of  Ting-Kwan  of  Momein ; 
(2.))  The  young  Tsawba  of  Mong-na ;  (26)  Middle  gate  of  Momein ;  (27)  Nan-tien 
valley,  a  party  of  Tibetans ;  (28)  A  soldier  of  the  escort  and  interpreter's  mule ;  (29) 
Waterfall  where  river  leaves  Momein  plain ;  (30)  A  soldier  of  the  Nan-tein' Tsawba; 
(31)  Chian  suspension  bridge  over  the  Shweli  river ;  (32)  San-ko-pa  on  road  from 
Yung-chang-fu  to  Shunning-fu ;  (33)  Going  down  to  the  Salweu  river ;  (34)  Chinese 
village  above  Mong-kyen ;  (35)  Mong-hsa  market ;  (3<:)  Chinese  woman,  Ping-chang ; 
(37)  Shan  girl  Mong-hsa;  (38)  A  Chinese  liquor-seller,  Mi-pa>cbiao;  (39)  A  long- 
distance  transport;  (40)  A  short-distance  transport;  (41)  Mule  with    two  Cliinese 
cooking-pans ;  (42)  The  escort  carriers :  the  day's  bag ;  (43)  Mong-hsa  town  and  plain  ; 
(44)  Fording  the  Nam-ting  at  Mong-ka-ka ;  (45)  A  series  of  valleys  parallel  to  the 
Nam-ting  valley  through  which  the  Kunlong  Yun-chau  road  runs  ;  (46)  Exit  of  Mong- 
hsa  stream  ;  (47)  Part  of  the  north  wall  of  the  Nam-ting  valley ;  (48)  Valley  through 
which  the  Mong-yawing  stream  flows  down  to  join  the  Nam-ting ;  (49  and  50)  Upper 
gorge  of  the  Nam-ting;  (51)  Looking  south  up  and  across  the  valley  of  the  upper 
Nam-ting;  (52)  Lower  gorge  of  the  Nam-ting;  (53)  Alluvial  fans  below  Mong-lai 
and  head  of  upper  gorge  of  Nam-ting;  (54)  A  ford  of  the  Nam-ting;  (55)  Salwen 
background  to  Me-kong;  (56)  Nain-ting  valley,  mile  128;  (57)  Nam-ting  valley,  mile 
123 ;  (58)  Typical  bit  of  road  leading  from  Nam-ting  to  the  Salwen ;  (59)  Me-kong- 
Salwen  watershed  ;  (60)  Valley  leading  from  watershed  to  Yun-chau,  showing  former 
alluvial  deposit ;  (61)  Yun-chau  from  the  east ;  (62)  Sha-ho-bin,  valley  of  the  Yun-chau 
river,  below  Yun-chau  ;  (63)  Shunning-fu  from  the  main  gate ;  (64)  Inn  at  Yun-chau  ; 
(65)  The  usual  crowd,  Shunning-fu  temple ;  (66)  Captain  Watts-Jones's  room  in  Shun- 
ning-fu temple ;  (67)  Innkeeper  and  sweetmeat-sellers  at  Yun-chau ;  (68)  Bice  terraces, 
Shunning-fu  valley ;  (69)  A  country  bridge  recently  erected  by  public  subscription, 
Yung-chang-fu  road ;  (70)  Bridge  in  Shunning-fu  valley ;  (71)  Granite  slab  bric^  in 
Mung-lang  valley ;  (72)  Public  bath  house,  Munglang  ;  (73)  Sunday  morning,  the  inter- 
preter acts  as  barber ;  (74)  Lolo  children,  Hei-kau-lin  ;  (75)  Lolo  women,  Hei-kau-lin ; 
(76)  A  Chinese  lady  travelling ;  (77)  Pony  eating  sugar-cane  ;  (78)  The  Lolo  uplands 
north  ofKung-lung;  (79)  Valley  of  the  Mi-tu  stream;  (80)  Mi-tu  plain  from  summit 
ofChao-chu  pass;  (81)  Group  of  temples  outside  Mi-tu;  (82)  The  south  end  of  Tali- 
fu  lake ;  (83)  Taking  building  timber  to  Hsia-kwan  market ;  (84  and  99)  A  side  lagoon 
of  the  Tali-f u  lake ;  (85)  The  north  end  of  the  Tali-fn  lake :  (86)  Entrance  to  a  merchant's 
house,  Hsia-kwan ;  (87)  Hsia-kwan  market ;  (88,  90, 104,  and  105)  Drawing  in  the  net, 
Tali-fu  lake ;  (89)  Stone  slab  bridge ;  (90)  Going  to  market,  Hsia-kwan  ;  (91)  North  gate 
of  Tali-fu  ;  (92)  Going  to  market,  Tali-fu ;  (93)  The  Yin-mu-ho  firm,  Hsia-kwan  ;  (94 
and  95)  The  vegetable  market,  Hsia-kwan ;  (96)  Timber  market,  Hsia-kwan ;  (97)  Children 
playing  on  floating  timber,  Ma-ohu-i;  (100)   Fishing-boats,   Tali-fu  lake;  (101)  A 
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timber  ship,  TaU-fu  lake;  (102)  Tali-fa  lake,  ^' Stand  by  to  lower  away;  **  (103)  A 
youthful  navigator,  Tali-fu  lake:  (106)  A  fortified  village ;  (107)  An  aftemooo  nju>; 
(108)  Head  of  tbo  irrigation  oanal,  Ming-ohita-bo  river ;  (109)  On  the  bank  of  tu 
oanal;  (110)  Gorge  between  Ea-sai  and  Lang-kung-bsien  plains;  (111)  Bridge  over 
the  canal;  (112)  Bridge  over  outlet  of  Gben-chnan-obu  lake;  (113)  Aqnedoots  ofv 
outlet    of    Gben-obnan<<sbu    lake;   (114)  Outlet   of    Gben-cbuan-oba    lake;     (115) 
Yangtse  river  at  Sbib-ku:  (116)  Stone  drum  at  Sbib-ku;  (117)  Li-cbiang  peak,  tnm 
Boutb  end  of  plain,  elevation  18,000  feet;  (118)  Li-cbiang  peak,  from  middle  of  plain; 
(119)  Li-cblang  peak,  from  Li-chiang-fu ;  (120)  The  La-obi-pa  plain  and  lake;  (121 
and  122)  Li-chia  women;  (123)  A  poor  man's  houBe,  Li-obiang-fu  plain  ;  (124)  Chon- 
yang-8u  temple:  the  goddess  and  attendants;  (125)  Cbu-yang-ssu  temple,  interior: 
(126)  Entrance  to  Gbu-yang-su  temple ;  (127)  The  Me-kong,  looking  npstreani  from 
the  YuD-chau  Tali-fu  road ;  (128)  8i-chiang  ferry  over  the  Me-kong;  (1^)  Ferry  over 
the  Me-kong ;  (ISO  and  131)  Getting  mules  into  the  ferry-boat,  Gbin-chiaog-kai  ;  (IK) 
Village  of  To-mei ;  (133)  Crossing  the  Tangtse  river ;  (134)  Getting  malea  out  of  the 
ferry-boat;  (135)  Types,    To-mei    market;  (136)  To-mei    market;  (137)  A    Fieneh 
priest  and  part  of  his  congregation,  Pien-kio ;  (138)  Landlady  of  a  roadside  tea-hoose, 
Tun-nan-bsien  plain;  (139)  Goats  crossing  outlet  of  Yunnan-fu  lake;  (140)  Sheep 
crossing  outlet  of  Yunnan-fu  lake ;  (141)  Pit  bank  at  Ma-kai,  the  westernmost  coal- 
field of  Yunnan ;  (142)  On  the  widl  of  Tsu-bsiung-fu ;  (143)  LachmanJadu,sunreyor: 
(144)  Ram  Sahad,  surveyor,  and  his  henchman ;  (145)  Criminal  carried  in  a  cage ;  (144>) 
Official  carried  in  a  chair;  (147)  A  typical  village  of  Central  Yunnan:  (148)  Near 
Ma-lung-chau ;  (149)  The  red  clay  uplands  of  Eastern  Yunnan;  (150)  View  in  Swen- 
wei :  (151)  Gkoden  of  the  Buddhist  convent  where  we  lodged,  Swen-wei;  (152)  Ferry 
over  the  Ko-tu  river;  (153  and  154)  A  Chinese  punch  and  judy  show;  (155)  In  the 
purple  sandstone  country;  (156)  Water-tower,  Hen g  river  valley;  (157)  The  easten 
tower  of  Wei-ning;  (158)  Lolos  near  Wei-ning;  (159)  On  the  Wei-ning  platean; 
(160)  From  Chao-tung  to  Wei-ning;  (161)  Ta-kuan-lao;  (162)  Gate  on  the  Lae-wa- 
tan  road ;  (l<i3)  A  peep  at  the  foreigner,  Ta-kuan-lao ;  (1(54)  A  steep  bit^  H6ng  river 
gorge ;  (165)  Looking  up  the  Heng  river  from  below  Huang-eo-chi ;  (166)  Inn  at  Ta- 
kuan-lao;  (167)  Looking  up  the  H^og  gorge  from  Ta-kuan-lao;  (168)  Huang-ohiog- 
pa;  (169)  Looking  up  the  Heng  gorge  from  below  Ta-kuan-lao;  (170)  Cliff  above 
Tu-sa-kwan  from  upstream;  (171)  Cliff  above  Tu-sa-kwan  from  Tu-sa-kwan ;    (ITS) 
The  end  of  the  land  journey,  mules  and  mulemen  of  Captain  Watts-Jones*s  party ;  (173) 
Coolie  carrying  three  bales  of  cloth ;  (174)  Coolie  carrying  white  wax  insects;  (175)  A 
twenty -ton  cargo  junk  and  small  passenger  junk;  (176)  Besting  between  rapids ;  (177) 
Lao-wa-tan  to  Sui-fu,  mile  855;  (178)  An  average  bit  of  country;  (179)  Shooting  a 
rapid,  side  road;  (180)  Shooting  a  rapid,  main  road ;  (181)  In  quiet  water ;  (182)T'an- 
ton,  mile  878;  (183)  Puerh-fu,  mile  869  ;  (184)  Lao-wa-t'an  to  Sui-fu,  mile  882;  (1«> 
and  187)  Portaging  at  Hsin-tan;  (186)  Below  Usin-tan;  (188)  Ploughing  a  rioefleld: 
(189  and  194)  A  river-side  village;  (190)  Sui-fu;  (191)  A  market  boat;  (192)  Bound 
upstream ;  (193)  A  ferry ;  (195)  On  the  beach  ;  (196)  View  from  wliere  Captain  Vattt- 
Jones  sat  in  the  boat ;  (197  and  198)  Junks  at  Ho-chiang-hsien :  (199  and  200)  Lime- 
stone gorge  above  Chung-king;  (201)  A  lighthouse  on  uie  Yangtse;  (202  and  203)  A 
river-side  town ;  (204)  View  on  the  Yangtse  river ;  (205)  The  bow  of  a  boat  from  the 
stem ;  (206)  Typical  view  on  the  Yangtse  river ;  (207)  Upper  end  of  Fu-chau  ;  (208) 
The  stem  of  a  boat  from  the  bow ;  (209)  A  river-side  town ;  (210-212)  '<  Between  hori- 
zontal strata  of  red  sandstone;"  (213)  View  above  Wan-hsien;  (214)  A   tributary 
stream  of  the  Yangtse  river ;  (215)  The  landslip  forming  the  new  rapid,  upper  edge  of 
slip ;  (216)  The  landslip  forming  the  new  rapid,  face  of  slip ;  (217)  Below  the  new 
rapid ;  (218)  Bound  upstream ;  (219)  The  long  straight  reaches ;  (220)  Six  men  to 
the  bow  sweep:  (221)  An  overfall  of  the  bank;  (222  and  223)  Wan-hsien  to  Kwei- 
cbn-fu;    (224)  The  Wind-box   gorge;   (225)  Kwei-chu-fu;   (226)  A  pinnacle   in  the 
Wind-box  gorge;  (227)  Below  the  Wind-box  gorge;  (228)  Side  ravine  in  the  Wind- 
box  gorge;  (220)  Ijower  end  of  the  Wind-box  gorge;  (230)  Kwei-chu-fu  to  Ichang; 
(231)  Bridge  on  the  towing-path ;  (232)  Sailing  upstream  through  the  gorges ;  (233) 
Junk  and  tender;  (234)  Junk  sailing    upstream;  (285)  Japanese    gimboat    on  the 
lower  Yangtse  river ;  (236)  Pinnacle  in  the  I-chang  gorge ;  (237)  Village  in  the  gorges; 
(238)  A  fifteen-ton  junk. 

TSfJB.—lt  would  greatly  add  to  the  value  of  %he  ooUeotion  of  PluHo- 
graphs  which  has  been  established  in  the  Map  Boom,  if  all  the  VeUows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged*  Should  the  donor  have  purchased  the  photographs^  II 
wlU  be  useftU  Ibr  reteenoe  if  the  name  of  the  photographer  and  bis 
addrsas  are  gtvwL 
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COMMEMORATION  OF  THE  REIGN  OF  QUEEN  ELIZABETH. 

The  meeting  of  the  Society  on  March  23  was  devoted  to  the  com- 
memoration of  the  great  geographical  and  exploring  enterprises  of  the 
reign  of  Qaeen  Elizabeth,  in  connection  with  the  tercentenary  of  her 
death.  Addresses  were  given  by  the  President,  Mr.  Edmund  Gosse, 
Mr.  Julian  Corbett,  and  Prof.  Silvanus  Thompson.  At  the  same  time 
there  was  an  exhibition  of  books,  maps,  atlases,  portraits,  instru- 
ments, medals,  and  other  objects  relating  to  the  great  enterprises  of  this 
reign,  many  of  them  being  kindly  lent  by  public  institutions  and 
private  individuals.  The  following  are  the  addresses  which  were  given 
at  the  meeting : — 

I. 

Address  by  the  Fresidant,  Sir  OLEMENTS  R.  MAREHAM,  E.O.B. 

Let  us  not  forget.  On  this  tercentenary  of  the  death  of  Queen  Eliza- 
beth especially,  let  us  not  forget  that  the  beginnings  of  nearly  every  de- 
partment of  our  science  date  from  the  labours  of  Elizabethan  worthies. 
A  geographer  should  know  the  history  of  each  branch  of  his  work,  tracing 
its  advances  from  generation  to  generation,  and  keeping  in  memory  the 
beginners  and  the  improvers  whose  work  we  inherit.  A  commemoration 
such  as  the  cue  for  which  we  are  assembled  this  evening  is  intended 
and,  I  think,  calculated  to  renew  such  knowledge,  to  freshen  such 
memories.  An  accomplished  writer  has  very  truly  said  that  *'much 
interesting  and  even  precious  intellectual  treasure  is  continually  being 
lost  through  forgetfulness,  and  becomes  again  new  if  finithfuUy  set  forth 
once  more."  Our  work  to-night  is  faithfully  to  set  forth  the  beginnings 
of  our  scicDce  during  the  great  Queen*s  reign,  that  their  history  may 
not  be  forgotten,  but  become  again  new. 
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Queeo  Elizabeth  was  the  fortunate  eoTereign  of  our  first  grsl 
diBCOverers  and  explorers,  of  oar  first  really  eminent  compiler  ol 
voyages  of  dieoovery  and  exploration,  of  the  enlightened  and  mnQvll- 
cent  promotera  of  geograpliical  research,  of  our  firat  accurate  cMls- 
graphers,  of  the  aothors  of  our  first  navigation  books,  of  onr  fiiR 
instrument- makers,  of  our  first  magnetic  observers,  of  all  tbose  who  Itid 
the  foundations  of  English  geography  on  a  scientific  basis.  There  wen 
several  causes  for  this  extraordinary  activity  during  the  memonUe 
reign  we  commemorate,  but  the  personality  of  the  Sovereign,  and  tb« 
afiectionate  devotion  she  inspired,  were,  I  am  certain,  not  the  I 
among  these  causes. 


DEBTSDOTIOH    or 


The  names  of  the  groat  Queen's  explorers  and  discoveiers  are  Btil 
household  words  among  ua  after  three  centuries— Kaleigh  and  Humphrey 
Gilbert,  Hawkins,  Drake,  and  Cavendish,  Burroughs,  Frobiaher,  and 
Davis,  and  Lancaster;  and  among  travellers  by  laud,  Jenkinson  and 
Fitch.  There  were  many  others,  but  these  atand  forth  pre-etnioenL 
Sir  Walter  Baleigh's  services  will  be  in  abler  hands  ihan  mine.  Sir 
Humphrey  Gilbert,  the  distinguished  soldier  and  advocate  of  Arctio 
discovery,  was  an  Eton  boy.  He  founded  the  first  British  colony,  aad 
his  memorable  last  words  wero  a  fitting  close  to  an  heroic  life.  They 
shed  a  lustre  on  the  annala  of  his  country,  and  on  the  annals  of  his  old 
school.  Another  Eton  boy,  to  be  mentioned  direotly,  did  good  woik  for 
geography  in  Queen  Elizabeth's  time. 
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To  Sir  John  Hawkins  ami  his  son  Richard  we  owe  the  voyages  to  the 
ooast  of  Guinea,  to  the  West  Indies  and  Florida,  to  Magellan's  strait,  and 
the  west  coast  of  the  Paoific.  Rut  we  owe  muoh  more.  Sir  John  was 
an  honeBt  public  servant  and  a  diligent  reformer,  lie  put  a  stop  to 
many  abuses  as  treasurer  and  comptrolleT  of  the  navy,  and  of  oonrse  made 
enemies  ;  bnt  he  never  lost  the  Queen's  confidence.  Aided  by  Drake,  be 
instituted  a  fnnd  for  wounded  and  worn-out  sailors,  which  was  long 


known  as  the  "  Chest  at  Chathani."  Sir  John  Hawkins  was  one  of  the 
beat  of  Elizabeth's  great  sea-captains.  He  was  a  thorough  seaman,  and 
an  able  and  npright  administrator.  Endowed  with  great  courage  and 
unfailing  presence  of  mind,  "  he  was  merciful,"  saj-s  Maynard,  "  apt  to 
forgive,  and  faithful  to  his  word."  His  son  Richard  was  a  trne  chip  of 
the  old  block.  His  'Observations'  show  that  he  was  something  more 
than  an  eiplorur.  They  are  full  of  shrewd  remarks  on  all  that  appertains 
to  a  ship  and  its  rurnituie;  and,  above  all,  they  show  the  thought  he 

2  R  2 
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gave  and  the  care  he  took  for  the  health  and  oomfort  of  the  saSka. 
Both  father  and  son  were  splendid  types  of  English  maritime  exploim 

The  deeds  of  a  still  greater  seaman,  Sir  Francis  Drake,  'will  be  dnh 
with  presently  by  an  abler  hand  than  mine;  then  we   have  ThoBM 
Cavendish,  the   second    circumnavigator,   and    the    Arotio    ▼oyagsi, 
Frobisher,  Burroughs,  and  Davis,  who  first  introduced  their  GountiynMi 
to  floes  and  icebergs,  and  described    the    perils   of    ioe-naTigatioi. 
Frobisher  made  three  voyages  to  the  land  on  the  west  side  of  Daiii 
strait,  which  the  Queen  named  '*  Meta  Incognita."     Burrougbs  was  not 
only  a  polar  explorer,  but  also  an  excellent  hydrographer,  and  a  scieDtifie 
student  of  astronomy  and  magnetism.     The  discoveries  of  John  Btni 
are    shown  on   the  Stockholm  chart  more    particularly.       They  led 
directly  to  farther  discoveries.    What  he  called  his  '*  Furious  Overfidl" 
lighted  Hudson  into  his  strait,  and  his  famous  cliff  known  as  **  Sander- 
son's Hope "  lighted  Baffin  into  his  northern  bay.     Davis  also  was  a 
scientific  seaman  and  pilot,  as  well  as  a  discoverer.     He  i^rote  the 
*  Seamen's  Secrets,'  and  invented  the  back  staff,  and  he  piloted  the  fint 
fleet  of  the  East  India  Company  round  the  Cape.    James  I/ancaster  of 
Basingstoke  was  another  great  sea-captain,  the  first  to  round  the  Cape 
of  Good  Hope,  and  the  commander  of  the  first  fleet  of  the  £ast  India 
Company. 

Elizabeth's  travellers  by  land  exceeded,  in  the  length  and  impor- 
tance of  their  journeys,  all  Englishmen  that  had  gone  before  them. 
Anthony  Jenkinson,  crossing  Russia  from  the  White  Sea,  reached  the 
Caspian,  Persia,  and  even  far  away  Bokhara.  Ealph  Fitch  was  ^England's 
pioneer  to  India.  He  crossed  the  peninsula,  bad  an  intervie-w  with  the 
great  Emperor  Akbar,  to  whom  Queen  Elizabeth  had  sent  a  letter,  and 
even  visited  Burma  and  Malacca.  Nor  should  his  fellow-traveller,  John 
N^wbery,  be  forgotten.  He  combined  energy  and  courage  with  prudence, 
and  was  a  splendid  type  of  an  Elizabethan  Englishman. 

The  Queen's  adventurous  sea-captains  and  land-travellers  form  an 
unrivalled  gallery  of  discoverers  and  explorers.  But  not  less  worthy 
to  be  remembered  is  the  indefatigable  recorder  of  their  labours,  Kiohaid 
Hakluyt,  the  personal  friend  of  most  of  them,  the  hearty  well-wisher 
of  all. 

Elizabeth  was  the  re-organizer  of  Westminster  School,  and  she 
watched  the  progress  of  that  "  fruitful  nursery "  of  great  men  with 
maternal  care.  Dean  Goodman  was  her  special  choice.  Camden,  the 
most  eminent  topographer  of  her  reign,  was  Head  Master.  When,  in 
1564,  the  Queen  went  to  the  Dean's  house  to  see  the  Weatminater  boys 
act  a  Latin  play,  young  Richard  Hakluyt  was  one  of  those  boys.  The 
armour  was  lent  by  Secretary  Cecil,  the  dresses  came  from  the  Revels; 
but  this  was  years  before  there  was  any  theatre  or  company  of  grown- 
up actors.  Besides  Latin  plays  performed  before  the  Queen,  young 
Hakluyt's  great  delight  was  the  study  of  geography  at   his  cousins 
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rooms  in  the  Middle  Temple.  He  learct  things  abont  geography 
vbiob.  he  telle  ns,  were  of  "  high  and  rare  delight  to  his  yoang  nainre." 
Geography  completely  fascinated  him  while  at  Oiford,  and  he  clearly 
saw  the  two  great  needs  of  his  country.  The  first  waa  caneed  by  the 
IgDOrance  of  our  seamen  ae  regards  the  scientiBo  branch  of  their  pro- 
feasion.  The  second  was  the  absence  of  records,  and  the  way  in  which 
important  voyages  and  travels  were  allowed  to  fall  into  oMivion.     For 


instance,  not  a  single  line  of  writing  by  John  Cabot  had  been  preserved. 
Hakluyt  set  to  work,  on  leaving  Oxford,  with  patriotic  zeal  to  remedy 
these  evils. 

lie  began  by  delivering  lectures  on  the  construction  and  use  of 
globes,  maps,  anil  nautical  instruments,  "to  the  singular  pleasure  and 
general  contentment  of  bis  auditory,"  he  tells  us.  He  strove  to  got 
a  permanent  lectureship  established  "as  a  means  of  breeding  up 
skilful  seamen  and  mariners  in  this  realm."  His  first  work,  entitled 
'  llivere  Voyages  touching  the  discovery   of  America,'    was   published 
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in  1582.  This  book  was  the  first  impetus  to  colonization.  Bat  tk 
great  work  of  his  life,  the  •  Principal  Navigations/  did  not  appear  in  iti 
completed  form  until  1600.  It  is  a  monument  of  usefnl  labour.  limit 
only  gave  a  stimulus  to  colonial  and  maritime  enterprise ;  it  implied 
our  literature.     Both  Shakespeare  and  Milton  owed  much  to  HaUijti 

*  Principal  Navigations.'  Our  Westminster  boy,  as  the  years  rolled  on, 
continued  **  to  wade  further  and  further  in  the  sweet  studio  of  geo- 
graphy "  until  he  achieved  his  great  work,  which  was,  in  his  own  wordi, 
'*  to  incorporate  into  one  body  the  torn  and  scattered  limbB  of  our  ancient 
and  late  navigations  by  sea."  Hakluyt  has  ever  since  been  a  rich  mine 
of  information  for  all  inquirers ;  and  in  a  few  years  I  hope  that  we 
shall  have  our  old  friend  reprinted  in  a  series  of  handy  and  portaUe 
octavo  volumes,  for  everybody  to  read  and  enjoy. 

Hakluyt  and  Sir  Walter  Baleigh  were  the  two  principal  promoten 
of  the  colonization  of  Virginia,  therefore  of  the  foundation  of  thoie 
colonies  which  eventually  formed  the  United  States  of  North  Americt. 
For  Virginia  was  then  the  whole  of  North  America,  except  Florida  and 
Norumbega ;  and  Elizabeth,  as  we  know  from  the  title-pa^e  of  Spenser's 

*  Faerie  Queene,'  included  among  her  titles  that  of  Queen  of  Virginia. 
Hakluyt,  among  his  many  and  great  services,  led  the  merchant  priocei 
of  that  memorable  reign  to  become  the  munificent  patrons  of  maritime 
enterprise  and  of  geographical  research.  Their  names  should  ever  be 
had  in  honour,  and  the  chief  among  them  should  have  a  plaoe  in  any 
commemoration  of  Elizabethan  geography. 

These  Elizabethan  merchants  felt  that  they  could  not  better  serve 
their  country  than  by  despatching  exploring  expeditions  and  advancing 
geographical  science.  Sir  Thomas  Smith  was  one  of  the  most  eminent 
He  was  an  active  member  of  the  Muscovy  Company,  and  i^as  an 
adventurer  for  the  first  voyages  to  Spitsbergen.  He  took  a  leading 
part  in  the  foundation  of  the  East  India  Company,  and  -was  its  first 
governor.  He  was  ever  mindful  of  Arctic  discovery,  and  was  the  first 
governor  of  the  North- West  Company,  gathering  round  him  several 
other  generous  patrons  of  geography.  His  name  was  given  by  Baflin 
to  Smith  Sound,  one  portal  to  the  polar  ocean.  But  Sir  Thomas  Smith 
was  not  only  an  encourager  of  exploration;  he  also  promoted  the 
interests  of  the  scientific  branches  of  a  seaman's  profession,  yielding  to 
the  persuasions  of  Hakluyt.  Lectures  on  navigation  were  delivered  at 
his  house  in  Philpot  Lane  by  Dr.  Hood  and  by  Edward  Wright. 

Other  great  patrons  of  geography  wore  Sir  George  Barne,  an  adven- 
turer of  the  Muscovy  Company,  who  was  at  a  moating  in  Dr.  Dee*8 
house  at  Mortlake  when  John  Davis's  Arctic  voyage  was  discussed,  and 
whose  descendant,  Michael  Barne,  is  now  serving  in  the  Antarctic 
Regions ;  and  Sir  Edward  Osborne,  the  founder  of  the  Levant  Company 
and  patron  of  the  journeys  to  India,  whose  romantic  story  is  so  well 
known  to  us  all.     But  there  wero  many  more,  and  the  patriotic  munifi- 
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cence  of  her  merchant  princes,  in  fitting  out  voyaged  oT  dibcuvciy,  is  one 
of  the  glories  of  Elizabeth's  reign. 

We  must  remember  one  other  geographioally  minded  merchant, 
Mr.  William  Sanderson  of  the  FishraoDgera'  Companj-.  He  was  the 
miini6cent  patron  of  the  Arctic  voyages  of  John  Davis,  and  all  northern 
esLplorers  who  are  fond  of  guillemot  eoup  will  remember  him  in  connec- 
tion  with  the  great    loomery  on   the   perpendicular  cliff  which    was 


8tR   BIO  BASH   0BK)rm.a. 
(iVr»>  a  mood  tngracing  Ay  B,  Bir^ilf'1 


qnaintly   named    by   Davis,  "  Sanderson    his    hope   of  a   North-West 
Faaeage." 

Sanderson  a!so  paid  for  the  construction  of  the  famous  Molj-neui 
globes,  one  celestial,  the  other  terrestrial,  which  are  embeliiahed  with 
hia  coat-of-arms,  and  dedicated  to  the  Quoen.  Thia  is  what  he  wrole 
upon  thom — 

■'  Lo.  at  my  charge  lUou  seeit  the  ever-wbirliDg  sphore, 
The  endleta  ceaohea  of  the  land  aud  aaa  in  aiglit  uppeare. 
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For  conntries  good,  for  worlde's  behoof,  for  learalngs  fDrthemnoe, 
Whereby  our  yirtuoii»  Englishmen  their  actions  may  advanoe. 
To  visit  forraine  lands  where  farthest  coasts  do  lyo, 
I  have  these  worldes  thus  formed,  and  to  worldes  good  apply.'* 

"  And    to    worldes    good    apply."      This  is,  I  believe,   the    secret  of 
England's  greatness.     Other  peoples   work   for  their  own   ••  oonntrki* 
good."     England  alone  has  ever  worked  for  "  countries  good  "  and  for 
••  worlde's  behoof."    The  globes,  which  you  will  see  in  the  next  room, 
were  finished  in  1592.     They  created  a  great  sensation  among  soientific 
men.    Manuals  for  their  use  were  published  by  Dr.  Hood,   and  by 
Bobert  Hues  in  his '  Traotatus  de  Globis  et  eorum  usn/  as  vrell  as  b? 
Blundeville  in  bis  Exercises.     For  it  must  be  remembered  that,  hefon 
the   use  of  logarithms,  seamen  were  accustomed  to  work    out   their 
astronomical   problems  on  globes — a  most  excellent  method^  in  use,  I 
believe,  for  instruction  even  now  by  our  map  curator,  Mr.  Beeves.    It 
enables  the  mind  of  the  student  to  conceive  the  great  triangles  in  the 
celestial  concave  by  which   the  problems  of  nautical  astronomy  are 
solved.     John  Davis  said  that  "  the  use  of  the  globe  is  of  great  esse, 
certainty,  and  pleasure — of  all  instruments  it  is  the  most   rare  and 
excellent." 

This  brings  us  to  the  Elizabethan  maps,  and  first  to  that  famons  map 
of  the  world,  which,  in  Twelfth  Nighty  Shakespeare  called — 

**  The  new  map  with  the  augmentation  of  the  Indies.'* 

It  is  the  first  English  map  on  the  so-called  Mercator's  projection.     But 
it  is  really  Edward  Wright's  projection.     The  Cambridge  student  made 
a  voyage  with  the  Earl  of  Cumberland,  and  thus  applied  the  test  of 
practice  to  his  theories.     This  led  him  to  turn  his  attention  to  the  im- 
provement of  charts  then  in  use ;  and  the  map  of  Mercator  first  suggested 
to  him  the  correction  of  the  many  and  grave  errors  in  charts  by  inoreasing 
the  distance  of  parallels  from  the  equator  to  the  pole.     **  But,"  says 
Wright,  **  the  way  how  it  should  be  done  I  learnt  neither  of  Mercator 
nor  of  any  one  else."    In  1594  he  discovered  the  true  method  of  dividing 
the  meridian,  and  his  table  of  meridional  parts  was  published  by  his 
friend  Blundeville  in  the  same  year.     His  own  work,  entitled    •The 
Correction  of  certain  errors  in  Navigation,*  explained  the  principle  of 
the  division  of  meridians,  the  manner  of  constructing  tables  of  meri- 
dional parts,  and  their  use  in  navigation.     Before  Wright's  calculation 
of  the  tables,  Mercator's  projection  was  practically  useless.     Afterwards 
it  became  most  valuable,  and  was  soon  in  general  use.     The  first  map 
on  Wright's  principle,  like  the  Molyneux  globes,  attracted  much  atten- 
tion.    It  was  well  covered  with  rhumb  lines,  and  not  very  well  engraved, 
for  engraving  was  still  in  its  infancy  in  this  country.     In  Shakespeare's 
play  of  Ticelfth  Night,  Maria  says  of  Malvolio — 

**  He  does  smile  his  face  into  more  lines  than  are  in  the  now  map 
with  the  augmentation  of  the  Indies.     Yoii  have  not  seen  such  a  thing 

HB  'tis." 
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There  is  nlso  an  allusion  to  tbe  Dutch  diacoveriea  uniier  Barents  on  the 
ooa«t  uf  Novaya  Zemlya,  whicti  first  appeared  on  Wright's  map.    Fabian 

"  Yoa  are  now  lutloil  into  the  north  of  m;  Ladj'e  npiuion :  where  fon 
will  hnng  lilie  an  icicle  od  a  Dutcliman'e  bearil,  unlcaa  you  do  redeem  it 

bj  eome  laudable  attempt,  either  of  valour  or  policy." 


And  tbiH  alluBion 
interest  taken  by  Queen  Elizabeth  i 


1  for  recording  the  great 
the  progress  of  Arctic  diBQovery. 


She  ordered  Sir  Francis  Vere,  hei'  general  in  the  Low  Coiintriea,  to 
keep  her  informed  on  the  subject  as  regards  Dutch  enterprises  ;  and  the 
resalt  of  this  order  was  a  very  fair  account  of  the  diecoveriea  made  by 
William  Barents,  from  Sir  Francis,  in  a  letter  to  the  Queen. 

The  Molyneux  globes  and  the  first  chart  on  Meroator's  projection 
were  landmarks  in  the  cartographic  history  of  the  Queen's  reign,  but 
they   by  no    means    stand    alone.     Very    memorable    is    the    enrvey 
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undertaken  by  Saxton,  of  England  and  WaleB,  under  the  «iupio6f  ai 
protection  of  the  Qneen.     It  was  the  first  field  Bnrvey*  tlia  fonroH 
of  the  Ordnance  Surrey.     The  final  result  was  the  atlas,  with  a  Ik 
portrait  of  Qoeen    Elizabeth  on  the  frontispiece,   bemntifol  ccpai 
which  will  be  seen  in  oar  collection.     Saxton  was  followed  hj  Bpi 
the  historian,  whose  atlas  was  based   more  or  lees  on  Saxton.    Ih 
surrey  of  Saxton  is  also  the  basis  of  Edward  Sheldon's  cmzious  tapottj 
large-scale  maps  of  the  midland  oounties,  woTen  bj  Flemish  wodaa 
brought  OTer  by  Sheldon,  and  established  at  Barcheston.      Two  of  tks 
map«  are  at  York,  and  two  in  the  Bodleian.     Their  dsta  is  about  156& 
It  will  be  remembered  that  Mr.  Bedford  exhibited  the  York  mapa  at  m 
of  our  afternoon  meetings  in  1896. 

Charts  for  use  on  board  ship,  and  particularly  for  ezpeditiooi  d 
discoTery,  were  specially  drawn  by  hand  by  experts*  and  were  on  a 
large  scale.  Their  prorision  depended  on  a  knowledge  of  Ibrmer  woik, 
and  their  construction  required  a  good  acquaintance  with  the  prin- 
ciples of  nautical  astronomy,  as  then  understood,  and  with  the  oe 
of  instruments. 

The  need  had  arisen  for  the  beat  naTigmtioa  books  nnd  impioTed 
instruments,  both  for  the  map-maker  and  the  explorer.  At  first  theR 
were  translations  only.  Ashley  translated  the  **  Marinei^s  Minor' 
from  the  Spieghel  of  Wagmaar ;  and  the  Spanish  nsTi^^tioii  hooki  of 
Medina  and  Cortes  were  translated  into  English  by  Pramptoa  and 
Eden.  But  soon  our  English  scientific  geographers  be^an  to  produce 
original  works.  Cunningham's  *•  Cosmographical  Glaaso  *  appeared  u 
early  as  I55l*. 

The  Talue  of  the  contents  of  English  narigation  books  kept  pace 
with  the  iuTentions  connected  with  instruments  for  ohsei  %  ing  tiie 
heATenly  bodies  at  sea.  William  Bourne,  of  Graresend,  in  his  *  Begi- 
ment  of  the  Sea»*  insists  upon  the  duty  of  a  captain  of  a  ship  to  baTS 
knowledge,  not  only  of  charts,  but  also  of  instruments  to  take  the 
height  of  the  sun  or  starsw  Xor  were  our  ELLzabethsn  sailors  slow  to 
seek  instruction  in  the  scientific  bran<^es  of  their  prafrsHiiijiiL  Bonnie 
describes  the  use  of  the  astrolabe  and  eroefr-staff;  bat  his  hook,  pnUiahed 
in  1377.  is  chiefiv  intenstin^  b^ecause  it  Ls  the  lirst  in  which  the  method 
of  ascertaining  the  r^te  of  a  !^mp  by  means  of  the  lo^  and  line  is  de- 
acricKd.  Huzip'nrey  CoIe«  the  engraTer  and  instrument  maker,  had, 
eren  at  an  eikru<er  d;fcce*  ixiTented  some  plan  for  messoxin^  the  rate, 
analogous  to  M-issseja  self > registering  1:^. 

But  the  leadlcj:  li^chts  in  Elizabeth^kz.  =.AxitkaI  astrQaom.v  were  Hset 
and  Hariot.  and  scene  what  Liter  Briz>in»  Jknl  GTin:er :  and  it  is  worthv 


bef.r\»  ;2iev  buckled  down  to  their  $:u<Ii-e«.     Robert  Hues  had 

m 

Tov-A^re  :o  T:rrl=.ui.  ;&nd  had   knocked  ^bcut  with  CsTendiah  in  ths 
Suui^s  of  Magellan,  before  he  «at  cown  co  texplain  all  the  pmhlrma  thai 
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oan  be  solved  by  tbe  use  of  a  globe.  Thomaa  Hariot  had  made  two 
voyages  across  the  Atlantic  to  Virginia  before  he  wrote  his  great  work 
OD  algebra,  and  applied  the  telescope  to  observations  of  Jupiter's 
satellites,  simaltaneously  with  Galileo.  Hariot,  says  Dr.  Wallis,  laid 
the  foundation  without  which  the  whole  superatraoturo  of  Deecartea 
had  never  been.  Edward  Wright  made  a  voyage  against  the  Spaniards 
with  tlie  Earl  of  Cnmberland  before  he  calculated  his  table  of  meridional 
parls  and  constructed  his  famous  map  of  the  world. 


But  perhaps  Brigga  and  Guntor  Were  tbe  greatest  of  the  Elizabethan 
Boientifio  geographers.  For  tbe  discovery  of  logarithms  by  Xapier  made 
a  completo  revolution  in  the  science  of  navigation,  and  llriggs  and 
Gnnter  brought  the  diKoovery  into  practical  use.  Briggs  wont  through 
the  gigantio  labour  of  calculating  his  tables  of  logarithms  of  natural 
numbers.  No  greater  service  has  ever  been  done  by  one  man  for 
navigation,  and  Luke  Fox  did  well  to  immortalise  it  by  naming  an 
ialand  in  Hudson's  Bay  "  Mr.  Briggs  hia  Mathematics." 
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Edward  (lunter  was  a  Westminster  boy,  like  Biohard  Haklnyt,tti 
was  elected  to  Christ  Church.  He  worked  with  Briggs  at  Greebim 
College,  and  while  the  former  devoted  his  time  to  natural  nnmben» 
Gnnter  completed  the  tables  of  artificial  sines  and  tangents.  He  inveoted 
and  first  used  the  terms  cosine  and  cotangent.  Guuter  -was  also  tk 
inventor  of  the  Gunter's  scale,  which  we  all  know  well,  of  the  Guntrfi 
chain,  of  a  new  quadrant,  and  of  an  improved  cross-staff. 

I  have  mentioned  two  Westminster  boys,  Haklayt  and  Gnnter.  1 
must  not  forget  Eton.  Besides  Sir  Humphrey  Gilbert,  William  Onghtred 
was  an  Eton  boy.  He  was  an  eminent  mathematician,  and  invented  a 
very  useful  instrument  called  the  "  horological  ring/*  t"wo  or  ihwe 
examples  of  which  may  be  inspected  in  our  exhibition. 

It  will  thus  be  seen  with  what  diligence  and  perBeveranoe,  widi 
what  zeal  and  enthusiasm,  the  men  of  science  worked  at  the  preparation 
of  manuals,  the  construction  of  maps,  and  the  improvement  of  instn- 
ments  in  order  that  the  labours  of  their  brethren  in  the  field  might  be 
more  useful,  more  accurate,  and  less  perilous.  Magnetic  observationi 
were  also  commenced  in  this  reign  ;  but  there  is  a  master  of  that  subject 
present  with  us,  who  will  presently  contribute  a  short  address  to  our 
commemoration. 

At  last,  after  near  upon  half  a  century,  the  memorable  reign  drew 
to  a  close.  This  evening,  three  centuries  ago,  the  great  Qaeen  was 
speechless.  Most  of  her  early  contemporaries  had  already  passed  away. 
Yet  she  was  still  surrounded  by  relations  and  affectionate  friends.  Her 
most  trusted  cousin,  the  great  Admiral,  was  with  her  to  the  last. 
Beautiful  Margaret  Willoughby  was  one  of  the  maids  of  honour  to 
the  Princess  Elizabeth  at  Hatfield.  Often  she  might  have  been  seen 
in  those  days,  in  gay  attire,  in  the  balcony  at  Hatfield,  talking  and 
laughing  with  divers  in  the  courtyard.  Years  rolled  on,  but  her 
devotion  to  her  beloved  mistress  did  not  diminish.  As  the  iv^idowed 
Lady  Arundell,  she  attended  her  Queen  and  life-long  friend  on  her 
death-bed. 

And  so,  in  the  midst  of  her  greatness,  with  many  of  those  "who  had 
grown  up  during  her  reign  still  in  full  activity,  full  of  patriotic 
schemes  and  scientific  inventions,  the  great  Queen  passed  away.  But 
the  work  of  her  reign  lived.  The  science  of  geography  in  England 
was  planted  on  a  firm  basis,  to  grow  and  thrive.  The  impulse  survived 
too,  and  the  Elizabethans — the  men  born  and  bred  in  her  reign — 
continued  to  produce  valuable  work,  to  perform  great  deeds,  for  twenty 
and  more  years  at  least  after  her  death. 

The  roll  of  Elizabethan  work,  to  quote  myself  in  another  plaoe,  "is 
indeed  a  roll  of  surpassing  splendour.  In  the  far  north,  the  ^  Meta 
Incognita'  and  Davis  Strait  discovered,  and  the  intercourse  with  Russia 
by  the  White  sea  strengthened  aud  organized.  The  (.'aspian  Sea  navi- 
gated and  Bokhara  visited.     India  and  Burma  made  known.     A  great 
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fishing-trade  established  on  the  Newfeiindland  banks.  Virginia  dis- 
covered, and  a  sure  foundation  laid  for  the  future  colonies  which  were  to 
form  the  United  States.  The  charter  granted  to  the  Turkey  Company, 
and  British  trade  placed  on  a  sure  footing  in  the  Levant.  Lucrative 
trade  on  the  coast  of  Guinea,  in  the  West  Indies,  and  on  the  Spanish 
main  kept  alive  by  English  cruisers.  The  Orinooo  explored  aa  far  as 
the  mouth  of  the  Karoni.  The  world  twioo  circumnavigated.  Cape 
Horn  and  480  miles  of  the  west  ooaat  of  North  America  discovered. 


^.  ^Fjvm  a  itael  tngravinff  by  V,  Tii^Ttai 

The  Cape  of  Good  Hope  firet  rounded  by  English  ships:  and  a  charter 
of  incorporation  was  granted  to  the  Blast  India  Company,  whiob  opened 
the  first  chapter  of  the  British  Empire  in  India. 

"  One  of  the  resulls  of  Elizabethan  exploration  and  discovery  waa 
the  extension  of  British  commerce  in  all  directions  to  the  remotest 
corners  of  the  Earth.  Another  result  was  to  stimulate,  in  the  highest 
degree,  an  euthusiastio  feeling  of  patriotism  which  no  difficulties  or 
hardships  oould  daunt,  and  no  dieaster  could  quench."      But  for  us 
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this  memorable  reign  should  ever  be  remembered  as  tlie  time  lAm 
geography,  in  all  its  branches,  was  fostered  and  ad^miioed,  and  vka 
onr  science  had  a  commencement  whence  it  has  oontinaed.  to  growvi 
increase  to  the  prosperous  condition  in  which  it  came  into  onr  ImiL 
But  we  must  remember  that  much  remains  to  be  done.     We  can  hn 
much — Tery  much — from  our  Elizabethan   predeceaeois  ;    ftom.  tka 
who  penetrated  into  distant  regions,  as  well  as  from  those  irho  defoni 
their  talents  at  home  to  geographical  research  and  to  the  improreMil 
of  geographical  methods  and  appliances.     From  that  point  of  Tiev.ii 
is  well  that  we  should,  on  such  an  occasion  as  the  preeont,  pav  a 
review  the  geographical  achievements  of  the  sabjeota  of  the  gnd 
Queen. 


n.  SIB  WALTEB  BALEIGH. 

By  EDMUND  OOSSE. 

In  the  England  which  was  controlled  by  that  Yirg^in  Queen  wboa 
we  have  met  here  to  commemorate,  there  were  twx>  diametzioallj 
contrasted  intellectual  currents  in  active  force.  We  are  apt  to  forget 
the  one,  the  prosaic  and  realistic  tendency,  which  was  zeprasented  in 
literature  by  domestic  plays  like  those  of  Dekker,  and  hy  aober  poetiy 
like  that  of  DanieL  It  expressed  itself  in  many  practical  forms  of  me- 
fulness.  It  was  so  opposed  to  the  picturesque  that  it  availed  there  wis 
nothing  in  the  world  more  worth  seeing  than  could  be  niet  with  between 
Westminster  and  StainesL  In  public  life  this  spirit  found  its  perfisct 
representative  in  Bobert  Cecil,  that  cold  and  crafty  statesman  vrho  scorned 
and  distrusted  the  exercise  of  the  imagination  wherever  it  confionted  him. 
But  at  the  side  of  this  excess  of  common  sense,  and  incosMmtly  excited, 
and,  as  it  were,  burnished  by  resistance  to  it,  there  moved  a  daflB  of 
mind  which  clothed  the  unknown  in  a  robe  of  purple  vaponr,  exalting, 
transfiguring,  exaggerating  all  remote  and  unexperienced  £aots  in  a 
magnificent  sunset  light  of  glory.  And  the  very  prototype  of  this  class 
of  Elizabethan  temperament  was  that  paladin  of  geographical  romance. 
Sir  Walter  Baleigh. 

It  is  a  remarkable  tribute  to  the  force  and  genius  of  Baleigh  that  he 
was  recognized  in  his  own  age,  and  h;is  been  vaunted  ever  since  as  the 
patron  as  well  as  the  pr3totype  of  geography  as  a  form  of  imaginative 
literature.  In  the  popular  mind,  to  this  day,  he  gets  credit  for  what 
he  planned  and  for  what  he  wishe*!  to  do,  as  well  as  for  what  he  did.  So 
pertinacious  is  the  legend  which  connects  him  with  Tirginia,  that  I 
doubt  if  every  one,  even  in  this  learned  assembly,  recollects  that  Baleigh 
never  set  foot  in  wh;4t  we  call  North  America.  But  in  the  events  of 
15S3,  iu  the  ei^xrh-raaking  charter  of  15S4,  in  all  that  excited  fingtish 
sentiment  in  the  settlement  of  those  col  nies  from  Martha's  Tineyaid  to 
Florida,  tiie  moral  influence  of  Kaleigh  was  paramount.     His  nostrils 
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never  Bnnffed  the  fragrant  air  which  blew  out  into  the  Atlantio  from 
North  Carolina  to  meet  the  oolonistB ;  in  hia  bodily  preaenoe  he  never 
touohed  those  aromatic  cedars  of  Wokoken,  iiever  tasted  the  wild  grapes 
of  Roanoke.  But  in  spirit  he  was  there  throngh  good  and  evil  estate. 
His  was  the  brain  that  planned,  the  perBietence  that  carried  out,  the 
oonrage  that  would  never  relinqnish  the  design.  And  the  promised 
land  of  Virginia  is  his  in  history,  althongh  he  only  gazed  at  it  from  the 
frmgeB  of  the  otoud. 


Contempt  of  the  cruel  and  ignorant  Spaniard  was  always  burning  in 
Baleigh's  bosom.  He  tellH  us  that  Berreo,  though  a  finished  hidalgo, 
and  an  experienced  adventurer  in  Indian  waters,  oould  not  distin- 
guish between  east  and  west.  Raleigh  had  no  such  difSculty  in  finding 
his  way  across  the  seas.  Vice- Admiral  of  the  South-West,  he  was; 
and  we  seem  to  see  him,  in  our  mind's  eye,  sitting  for  hours  on 
some  promontory  of  Cornwall,  and  gazing,  gating  across  the  shrouded 
Doean.     There  is  a  pathetic  and  penetrating  phrase  in  a  letter  Lady 
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Raleigh  wrote  to  Cecil  in  February,  1594 :  '*  I  hope,  for  my  8ake,"ibi 
BAySf  '*  you  will  rather  draw  Sir  Walter  east,  than  help  him  fonriid 
toward  the  sunset."  That  was  all  his  dream ;  it  was  for  that  tint  b 
fretted  against  the  coldness  and  the  jealousy  and  near-sightednesi  of 
English  statesmen.  He  longed  for  this  one  thing,  and  Tvith  nek 
vehemence  that  thus  and  not  otherwise  posterity  sees  him,  with  atnii- 
ing  eyes  and  boating  heart,  leaning  forward  towards  the  sxinaet. 

At  last  he  found  his  opportunity .  In  1595,  the  man  Mrho  had  alwaji 
been  forbidden  to  go  over  to  Virginia  broke  away  to  a  still  more  romantie 
region — to  the  dim  and  magnetic  wilderness  of  Guiana.  He  was  stayed 
for  a  while  at  the  last.  '*  This  wind  breaks  my  heart,"  he  -wrote,  I  do 
not  know  in  the  history  of  the  human  mind  anything  more  poignaat 
than  this  fret  and  agony  of  delay,  which  was  to  be  so  constantly 
Baleigh's  punishment.  The  hunting-dog  sees  and  scents  the  qoarry; 
it  is  within  his  reach  in  a  couple  of  bounds ;  and  always  there  is  thii 
galling  and  intolerable  chain  that  cannot  be  slipped.  But  he  slipped  it 
at  last  in  1595,  and  he  wrote  that  magnificent  and  romantic  book,  the 
very  name  of  which  is  like  the  blast  of  a  trumpet  Let  me  remind  yoa 
of  the  spacious  title-page  of  1596 :  *  The  Discovery  of  the  large,  rich  and 
beautiful  Empire  of  Guiana,  with  a  relation  of  the  Great  and  Golden 
Oity  of  Manoa,  which  the  Spaniards  call  El  Dorado,  and  the  Provinoei 
of  Emeria,  Arromaia,  Amapaia,  and  other  Ck)untries  with  their  BiveiB 
adjoining.' 

It  is  not  needful  that  I  should  detail  to  yoa  the  contents  of  this  won- 
derful volume,  for  it  is  year  accepted  classic  in  Elizabethan  geography. 
But  it  is  amusing  to  remember  that  a  hundred  and  fifty  years  later 
all  that  Hume  had  to  say  about  it  was,  "  that  it  was  full  of  the  grossest 
and  most  palpable  lies."  Bobert  Cecil  could  not  have  said  more  when 
the  book  was  written,  nor  the  man  in  the  street  to-day.  There  is 
inexactitude  in  all  historic  records,  and  Hume  himself  is  no  longer  cited 
for  his  accuracy.  It  is  hard,  it  is  perhaps  impossible,  to  describe  a  cab- 
accident  in  which  you  have  yourself  taken  part,  without  some  deviations 
from  the  truth.  Ealeigh  was  told  wonderful  things  of  a  tribe  of 
Indians  whose  eyes  were  in  their  shoulders  and  their  mouths  in  the 
middle  of  their  breasts,  and  of  another  *'  who  have  eminent  heads  like 
dogs,  and  live  all  the  daytime  in  the  sea."  In  such  cases  as  these,  we 
know  that  he  was  himself  deceived ;  he  did  not  understand  what  it  was 
that  his  interpreters  were  endeavouring  to  impress  upon  him.  But  we  no 
longer  commit  the  vulgarity  of  supposing  that  he  set  himself  to  fill  oat 
his  narrative  with  *'the  grossest  and  most  palpable  lies.''  He  wis 
ignorant  of  many  things  that  a  child  knows  now,  and  his  ardent  cariosity 
made  him  credulous.  But  in  all  which  he  reports  from  personal  experience, 
the  wonder  is  that  in  that  tropic  air  his  intellect  could  hold  its  own  as 
Hoberly  and  coolly  as  it  did. 

He  represents  to  us,  he  will  always  repiesent  to  succeiisive  generaticniB, 
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^    the  man  who  traTols,  not  to  lay  the  foundationB  of  experience,  but  to  set 
f^    a  pinnacle  on  the  finished  edifice  of  his  culture.    Into  the  sunset  Baleigh 
^    took  an  intellect  which  was  one  of  the  most  powerful  and  most  highly 
f    trained  of  the  rich  Elizabethan  age.     He  was  poet,  historian,  chemist, 
''    soldier,  philosopher,  courtier;  he  carried  with  him  on  his  geographical 
^'    expeditions  the  prestige,  the  skill,  the  basis  of  ripe  thought  which  all 
'     this  commerce  with  the  world  of  men  and  books  had  given  him.   His  aim 
'     was  not  merely  adventure ;  it  was  not  merely  the  picturesque  enjoyment 
>     of  a  queer  land  full  of  pineapples  and  parakeets  and  armadillos.    It  was 
'     not  even  the  desire  to  find  gold  for  himself  and  an  empire  for  his  Queen, 
'      that  inspired  him.     "He  shot  at  another  mark  than  present  profit," 
and  he  stands  for  all  time  as  the  most  splendid  example  of  the  geo- 
grapher and   patron  of  geographical  literature  who  approaches  his 
science  in  the  pure  light  of  imagination. 


in.     FRANCIS  DBAKE. 

By  JULIAN  OOBBETT. 

In  speaking  of  the  glories  which  Sir  Francis  Drake  added  to  the 
reign  of  Elizabeth,  one  is  confronted  with  a  serious  difficulty.  They  were 
80  many  and  so  great,  and  for  that  reason  I  think  I  can  do  no  better 
to-night  than  confine  myself  to  the  greatest  of  them  all.  For  Drake 
enhanced  the  splendour  of  Elizabeth's  reign  with  one  of  the  four  great 
discoveries  of  the  world.  Those  four,  I  think  I  may  say,  were  the 
discovery  of  the  Gape  of  Good  Hope,  the  discovery  of  America,  the 
measuring  of  the  Pacific  by  Magellan,  and,  fourthly,  the  discovery  of 
Cape  Horn,  or,  in  other  words,  that  the  Pacific  and  the  Atlantic  were 
undivided.  Let  us  consider  for  a  moment  what  that  meant.  I'he  age 
of  enterprise  had  begun ;  the  desire  to  find  out  the  ends  of  the  Earth 
was  on  fire  ;  Europe  was  reaching  to  the  west,  and  across  her  path 
from  pole  to  pole  was  supposed  to  stretch  a  mighty  continent  in  the 
hands  of  Spain.  At  no  point  could  it  be  passed  except  by  the  strait 
which  Magellan  had  discovered  lying  between  the  two  halves  of  that 
great  continent,  between  Peru  on  the  north,  and  on  the  south  what 
was  then  called  the  Terra  Incognita,  or  Tierra  del  Fuego.  It  was 
felt  by  every  one  that  so  long  as  Spain  was  in  that  position,  closing 
the  Pacific  against  the  world,  little  advance  could  be  made.  Drake 
sailed  with  the  intention  of  forcing  the  barrier,  but  not  with  any  idea 
or  hope  of  breaking  it  down.  He  sailed  with  the  idea  of  passing 
the  straits  as  Magellan  had  passed  them«  It  was  an  accident  of  his 
▼oyage,  partly  due  to  the  act  of  Go^,  partly  to  his  own  consummate 
seamanship,  that  he  did  break  the  barrier  down,  that  he  removed  the 
Terra  Incognita  from  the  map,  and  threw  wide  the  gates  of  the  Pacific 
to  the  world. 

No.  VL-  JuH*,  1903.]  2  8 


what  Dmke  diBcoTered.  But  that  is  oot  all.  For  even  with  th«  belp 
of  Drake's  inronuatioa,  Lemaire  did  not  come  bo  near  the  truth  ma  did 
Drake-  Lemaire  came  home  beliaviDg  that  he  discovered,  not  the  open 
sea  which  Drake  hid  charted  to  the  south  of  America,  bnt  onotlier 
strait  like  that  which  Magellan  had  discovered,  a  strait  that  lay  between 
Tierr&  del  Fnego  and  a  land  he  called  Staaten  Land.  He  still  believed 
his  Staaten  Land  was  part  of  a  great  contiooDt  that  stretched  away  to 
the  south  pole,  and  that  the  only  two  known  ways  of  passing  into  the 
Paoifiowere  throngh  Magellan's  strait  and  the  one  be  himself  had  round. 
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Now,  I  know  it  moat  strike  every  one  as  atmoat  incredible  tliat  a  dis- 
oovery  so  great  as  the  open  sea  sontfa  of  America  sbonid  not  have  been 
at  onoe  known  to  all  the  world,  and  at  onoe  credited  to  its  author ;  fo 
Btrange  is  this  that  it  came  to  be  doubted  whether  Drake  had  made  the 
disoovery  at  all.  It  is  donbted  sometimes  even  in  our  own  day ;  at 
least,  it  is  not  recognized  as  one  of  the  great,  perhaps  the  greatest, 
aohievements  of  an  English  navigator.  The  reason  why  it  was  not  at 
onoe  recognised  has  recently  been  revealed  to  us,  bat  before  dealing  with 
this  I  ehoald  like  to  say  a  word  on  the  evidence,  which  makes  it  per- 
fectly clear  that  the  discovery  was  a  real  one.  We  have  first  the 
minute  account  written  by  Drake's  chaplain,  who  accompanied  him  on 


c^ 

1  M   ^Ji 

I    HAVa    lEElf    FBEBINTED    1 


the  voyage — Fletcher.  He  describes  very  clearly  how,  in  the  great 
storm  whioh  Drake  encountered  after  he  passed  the  straits,  he  was 
driven  far  to  the  sonth,  how  he  was  driven  back  to  the  straits,  how 
he  was  driven  to  the  south  agatn,  and  then,  being  driven  north- 
ward for  the  second  time,  found  himself,  not  to  the  west  of  Tierra  del 
Fuego,  but  to  the  east.  Then,  coasting  along  the  islands  in  fair  weather 
till  he  came  to  the  most  southerly  of  all,  he  landed.  Fletcher  describee 
how  he  too  went  ashore,  taking  with  him  his  hag  of  instrumenlw, 
and  how  he  took  the  latitude,  whioh  he  gives  quite  correctly.  Fatly 
alive  to  the  gravity  of  the  event,  he  further  tells  us  that  he  set  up  a 
stone,  engraved  with  the  name  of  Elizabeth,  and  the  year  and  the  reign, 
to  oommemorate  the  discovery  in  her  honour.     That  stone  we  cannot 

2b2 
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hope  to  find,  but  there  still  exists  in  the  British  Museum  the  obart  be 
made  of  the  immortalized  island.  Drake  also  afterwards  told  Sir  Biohaid 
Hawkins  what  he  was  doing  while  Fletcher  was  taking  his  obBem- 
tions.  Drake  sought  out  the  most  southerly  point  he  conld  find,  Itj 
down,  and  grovelled  out  to  the  end  of  the  rook,  as  Hawkins  sajs,  till 
his  head  hung  well  over,  and  then  he  came  back  laughing  to  his  ship's 
company,  and  bragging  that  he  had  been  farther  sonth  on  land  then 
known  to  the  world  than  any  man  among  them,  or  than  any  man  who 
ever  lived. 

Well,  in  the  face  of  that  very  detailed  account  we  ought  to  be  oarefiil 
how  we  reject  it.     But  this  is  by  no  means  all  the  evidence.    On 
no  less  than  four  maps  before  the  end  of  the  century  that  disooverj 
was  charted.    We  have  first  a  silver  placque,  on  which  Mr.  Christy  has 
written  an  admirable  monograph.     There  Drake's  voyage  is  plotted, 
showing  the  islands  at  the  south  of  America,  with  which  he  replaoed  the 
Terra  Incognita,  and  a  fairly  open  sea  below.     Then  we  have  another 
well-known  map,   which  was   prefixed  to  Hakluyt's  edition  of  Peter 
Martyr  in   1587.    It  was  apparently  by  the  same  hand ;    the  two 
almost  exactly  agree.    Thirdly,  we  have  the  map  of  Hondius,  which, 
about  the  year  1595,  he  drew  to  celebrate  the  achievements  of  Drake 
and  of  Cavendish;  and,   lastly,  we   have   the   famous    **New    Map" 
which  you  have  seen  on  the  screen  to-night.     This  is  the  map  which 
Hakluyt  finally  adopted  for  the  second  edition  of  his  voyages  instead  of 
the  one  by  Molyneux,  which  he  had  intended  to  use ;  and  it  is  very 
noteworthy  that  this  rejected  globe  of  Molyneux's  still   shows   the 
antarctic  continent  stretching  right  up  to  America.     We  may  conclude, 
therefore,  that  Hakluyt,  after  mature  consideration,  was  thoroughly  con- 
vinced of  Drake's  discovery,  and  the  whole  of  Drake's  discovery  ;  for 
the  "  New  Map  "  goes  further  than  all  the  others,  and  shows  a  great 
open  sea  at  the  south  of  America,  or,  as  Fletcher  said,  '*  the    South 
Sea  and  the  Atlantic  rolling  together  in  one  great  flood." 

Those  bases  of  evidence  are  probably  fairly  well  known  to  most 
of  the  members  of  this  Society ;  but  I  would  venture  to  say  there  is 
another  remarkable  one  which  is  not  so  well  known,  and  which  shows 
us  clearly  how  it  was  that  the  discovery  was  not  at  once  trumpeted  to 
the  world.  It  is  a  letter  which  the  Spanish  ambassador  wrote  in  great 
alarm  to  Philip  II.  when  ho  found  out  what  Drake  had  done.  You 
will  remember  that  a  year  or  two  after  the  Golden  Hindis  return  an 
expedition  was  set  on  foot  under  Fenton  to  take  advantage  of  the 
treaties  which  Drake  had  made  in  the  Moluccas  to  the  advantage  of  the 
English  against  the  Portuguese.  There  arose  a  discussion  as  to  which 
way  he  was  to  go.  There  had  been  an  effort  to  amalgamate  the  two 
schools  of  navigators,  which  we  may  call  the  Drake  school,  and  the 
rest.  There  was  a  good  deal  of  friction.  Drake*B  men,  with  the 
pleasantest  memories  of  what  had  happened  to  them  before  in  the  South 
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sea,  were  anxious  to  go  weat-abont ;  the  othera,  more  peaoefully  in* 
olined,  wished  to  avoid  a  conflict  with  the  Spaniards  and  go  east-abont, 
Drake  was  asked  hts  opinion.  There  m  do  English  record  of  what  it 
was ;  and  we  have  to  go  to  the  Spanish  ambassador,  who  was  watching 
the  preparations  of  this  expedition  and  frying  to  find  out  what  it  meant. 
The  day  Fenton's  instructions  were  signed  he  did  lind  out,  and  ho 
wrote  off  at  once  bolh  by  land  end  by  aea  to  Madrid,  and  I  would 
ventnre  to  read  one  or  two  extracts  from  that  long  and  detailed  letter. 

After  giving  partionlara  of 
Fenton's  fleet,  the  amhaasador 
says,  "  They  are  not  going  to 
the  Moluccas  by  the  Cape  of 
Good  Hope  ;  they  mean  to  make 
th©  port  of  St,  Julian  and  go  to 
the  strait  of  Magellan,  which 
Drake  discovered  to  be  no  strait 
at  all,  and  that  there  was  no 
such  continent  as  depicted  in 
the  maps  and  called  Tierra  del 
Fnego,  as  distinguished  from 
Peril,  hot  only  very  great  islands 
and  channels  between  them,  the 
inlets  being  large,  as  the  story 
goes."  He  then  gi>ts  on  to  re- 
late fairly  accurately  how  Drake 
— partly  by  accident  and  partly 
by  good  judgment — -was  driven 
round  the  Horn  and  discovered 
the  open  sea.  He  then  priweeds, 
"  From  this  situation  he  Judged 
that  he  might  take  what  Ma- 
gellan asserted  was  a  strait  to  be 
islands, and  that  there  was  no  wn- 
(inent,  BiQce  he  had  beaten  abont 

it  in  a  stormfur  fifty-four  days  without  finding  port.  WLevefore.  getling 
a  good  and  fair  wind,  Drake  returned  to  explore  it  outside  ihe  islands 
which  appear  to  be  a  strait,  and  so  came  into  the  South  Sea."  Then 
he  relates  how,  when  Winter  deserted  and  came  home,  he  brought  wilh 
him  a  similar  story  ;  hut  although,  he  said,  "  Winter  asserted  there  was 
DO  strait,  but  only  islands,  he  could  not  be  believed  till  DrakojT  eta  rued." 
Ho  then  gives  ns  the  solution  of  the  niystery  that  overhangs  the 
discovery.  For  he  goes  on  to  explain  to  Philip  that  for  political 
reasons,  only  too  obvious  to  the  King  of  Spain,  it  was  being  deliberately 
suppressed.  "  Drake  hits  not  revealed  the  secret  to  any  one,"  he  writes, 
'.'but  only  to  some  of  the  council  and  some  of  ihe  promoters  of  this 
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oompany  " — that  is,  Fen  ton's  oompany.  '*  These  men  pointed  out  to  him 
the  danger  of  sending  the  ships  when  your  Majesty  had  so  large  a 
fleet  at  the  Straits  of  Magellan."  (For  Philip  was  then  on  the  point 
of  sending  out  a  powerful  expedition.)  Drake  replied,  **  So  muoh  the 
better,  because  your  Majesty's  ships,  by  keeping  that  station,  -will  feel 
sure  that  nothing  can  pass  into  the  South  Sea,  and  in  the  end  thej 
will  find  themselves  well  tricked,  because  there  is  nothing  but  big 
islands  and  open  sea  in  the  direction  of  Tierra  del  Fuego."  That 
was  Drake's  announcement  of  his  discoyery  to  the  council.  The  am- 
bassador goes  on  to  say,  '*  The  person  who  gave  me  this  informstioii 
has  seen  the  carta  and  the  plaiicallo  "  (by  which  he  probably  meant  what 
was  always  called  the  card  and  the  plot  by  English  nayigatora).  Yet, 
from  not  being  skilled  in  cosmography,  he  had  not  been  able  to  report 
accurately  the  degrees.  Neyertheless,  he  has  no  doubt,  and  he  con- 
cludes by  alluding  to  the  boast  of  the  English  that  they  will  go  to  the 
Moluccas  and  make  annexations,  as  they  please.  "  I  send  this  infor- 
mation to  you,"  he  adds,  "  that  you  may  understand  the  tmth  of  this, 
which  is  considered  as  a  certainty.  Drake  asserted  it  as  such  to  these 
councillors,  and  it  will  be  to  your  Majesty's  service  to  instmct  the 
Armada,  which  is  going  to  the  Straits  of  Magellan,  to  examine  the  whole 
situation  thoroughly."  From  the  Venetian  ambassador  at  Madrid,  who 
at  once  got  hold  of  the  information,  and  sent  it  on  to  Venice  as  a  matter 
of  grave  importance,  we  know  that  this  advice  was  acted  on. 

Thus  we  get  the  whole  story  and  the  explanation  of  the  mystery  that 
shrouded  the  English  discovery  of  the  Horn.  For  purposes  of  state,  too 
complex  to  consider  to-night,  it  was  for  some  years  kept  a  profound  secret, 
and  although  in  1582  the  secret  was  known  both  in  Spain  and  Venice,  it 
was  not  divulged  to  the  world  till  the  publication  of  the  first  two  of 
those  maps  to  which  I  have  alluded,  and  which  are  believed  to  have  been 
published  in  the  year  1587  or  1586.  That  is  to  say,  it  was  kept  a  state 
secret  until  Drake's  expedition  to  the  West  Indies  made  war  with 
Spain  inevitable.  This  is  the  simple  explanation.  That  it  should  have 
been  divulged  at  such  a  moment  was  in  itself  suspicious,  and  the  doubt 
was  confirmed  by  the  report  which  Cavendish  brought  home.  He 
allowed  himself  to  be  misled  by  the  remnants  of  the  Spanish  garrison 
which  had  been  sent  to  occupy  the  straits.  He  made  no  attempt  to 
ascertain  for  himself  the  truth  or  otherwise  of  Drake's  discovery,  but 
merely  came  back  and  said  it  was  not  to  be  believed.  After  Elizabeth's 
death,  James's  subserviency  to  Spain  fully  explains  why  the  quest 
was  not  carried  forward  in  his  reign,  but  was  left  to  Schooten  and 
Lemaire  to  verify. 

Now,  I  would  venture  to  say  that  in  the  face  of  the  evidence  I  have 
hastily  outlined  it  is  absolutely  impossible  to  doubt  the  truth,  and  not 
only  the  truth,  but  the  tremendous  political  importance  of  that  dis- 
covery, an  importance  which  was  thoroughly  recognized  at  the  time. 
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The  unity  of  the  Atlantic  and  the  Pacifio  is  England's  difioovery,  and 
England  should  claim  it ;  she  should  claim  it  for  Drake  and  his  mistress, 
whose  tercentenary  we  are  celebrating  to-night.  It  would  be  a  bare  act 
of  justice — I  fear  it  is  quite  impossible — but  I  say  it  would  be  a  bare  act 
of  justice  to  those  two  great  memories  if  henceforth  we  could  call  that 
cape,  not  '*  Cape  Horn,"  bnt  what  Drake  called  it  after  his  immortal  and 
beloved  mistress,  '*  Gape  Elizabeth." 

Note. — The  Spanish  ambassador's  letter  is  printed  in  the  Documentoi  IneditoB^ 
vol.  91.    Carta$  de  Dan  Bernardino  de  MendoMO,  April  20, 1582. 


IV.  WILLIAM   GILBERT   AND  TERRESTBIAL   MAGNETISM. 

By  Prof.  SILVANUS  P.  THOMPSON,  F.B.S. 

William  Gilbert,  the  father  of  electrical  science,  was  born  in  Colchester 
in  1540.  Educated  at  St.  John's  College,  Cambridge,  where  he  took  his 
degree  as  Doctor  of  Medicine  in  1569,  he  settled,  after  four  years  of 
foreign  travel,  in  London  in  1573,  and  was  admitted  to  the  Royal  College 
of  Physicians,  of  which  he  beoame  Censor,  Treasurer,  and,  in  1599, 
President.  He  was  in  February,  1601,  appointed  personal  physician  to 
the  Queen,  whom  he  attended  in  her  last  illness.  He  came  of  a  well- 
known  East  Anglian  family,  and  held  extensive  landed  estates  in  Essex 
and  Suffolk.  He  survived  the  Queen  only  eight  months,  dying  November 
30,  1603. 

Gilbert's  monumental  work,  the/ De  Magneto,*  published  in  1600, 
marks  an  era  in  magnetic  science.  For  some  four  hundred  years  the 
employment  of  the  magnetic  needle  in  navigation  had  been  known  both 
in  Northern  and  Southern  Europe.  While  it  is  possible  that  the  primi- 
tive use  of  the  loadstone  may  be  ascribed  to  the  Baltic,  it  is  certain  that 
the  employment  of  a  pivoted  needle,  and  the  addition  of  a  rose  of  the 
winds  as  a  compass-card,  both  originated  in  the  Mediterranean.  The 
pivoted  needle  is  described  in  the  Epistle  of  Peter  Peregrinus,  written 
in  1269 ;  while  the  earliest  known  compass- card  marked  with  the  initials 
of  the  names  of  the  winds  is  that  ascribed  to  Andrea  Bianco,  of  1426,  in 
the  Biblioteca  Marciana  in  Venice.  The  manner  of  use  in  Elizabethan 
times  of  the  loadstone  and  of  the  compass  may  be  gathered  from  Olaus 
Magnus  (^Historiade  Gentibus  Septentrionalibus,'  1555),  from  Pedro  de 
Medina  (*  Arte  de  Nauegar,*  1545),  Martinus  Cortes  ('Breve  Compendio 
de  la  Sphera,'  1556),  Blundevile  ('Exercises,'  1594),  Norman  (*Newe 
Attractive,*  1581),  Borough  (*  A  Discours  of  the  Variation  of  the  Cumpas,' 
1581),  Pedro  Nunez  (*  Instrumenta  Artis  Navigandi,'  1592),  Barlow 
('The  Navigator's  Supply,*  1597),  Nautonier  ('Mecometrie  de  I'Eyman,* 
1602),  and  Stevin  ('  Die  Havenvinding,'  1599). 

At  the  time  when  steering  by  the  compass  was  introduced  into 
navigation,  the  compass  pointed  in  Middle  Europe  so  nearly  truly  to 
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the  north  that  with  the  rough  iostmmental  applianoeB   at  hand  iti 
deviation  from  the  tme  north  was  seldom  noticed,  or,  if  notioed«ai- 
cribed  to  some  error  in  the  setting  of  the  needle.     Nevertheless,  obser- 
vations of  the  deviation  were  noted,  and  described  as  a  '*  variation"  or 
"declination,"  or  a  "coasting,**  or  a   "north-easting"    of    the  needle. 
Later  the  compass-makers  began  to  set  their  needles  slightly  askew 
beneath  the  card,  according  to  the  variation  in   the    place  of  origiiL 
Norman  (1581)  states  that  those  nsed  in  the  Levant,  made  in  Sidlj, 
Genoa,  or  Venice,  had  the  needles  straight,  while  those  used  in  Denmark 
and  Flanders  had  them  set  at  three- quarters  of  a  point,  or  a  vehole  point, 
to  the  eastward ;  while  those  made  in  Spain,  Portugal,  France,  and  E&^ 
land,  had  the  needles  set  half  a  point  to  the  east.     Those  for  Bnsna 
were  set  at  "  three  seconds  of  a  point."    Gilbert  denounced  these  devicee 
as  tending  to  obscure  the  true  facts.     Gradually  it  beoame  recognized, 
probably  after  the  voyage  of  Columbus,  when  the  manifest  ohan^  in  the 
declination  of  the  needle  nearly  caused  mutiny  of  the  sailors,  that  the 
direction  of  the  needle  really  differs  at  different  places ;  and  accordingly 
navigators  began  to  collect  data.   The  record  of  the  voyage  of  Columbus 
states  that  during  his  second  voyage  in  1496  he  used  for  steering  the 
observations  made  on  the  declination  during  his  first  voyage  -  The 
"  secret  '*  of  Sebastian  Cabot,  which  he  declared  when  dying  to  be  a 
divine  revelation  to  him,  can  have  been  little  else  than  the  idea  of 
using  in  navigation  the  local  declinations  of  the  compass.      On  the 
other  hand,  Pedro  de  Medina  flatly  denied  the  existence  of  the  decli- 
nation, adding  that  if  the  compass  did  not  show  the  pole,  the  fault  lay 
in  the  defective  construction  of  the  compass  itself.     Columbus  had 
found  a  point  2^°  east  of  Corvo,  in  the  Azores,  where  there  was  "  no 
variation,"  and  other  navigators  explored   the  "agonic'*  lines  which 
crossed  the  Atlantic  and  the  Indian  ocean.     According  to  Humboldt, 
Alonzo   de    Santa  Cruz   in   1530    constructed   the  first   general   vari- 
ation chart.     But  along  with  this  development  of  practical    interest 
in   the   subject   there   grew    up   a   crop    of  wild   legends    to    account 
for    the    irregularities    observed.       The    reason    why    the     compass 
needle  pointed  north,  and  the  reason  why  it  did  not  point  truly  north, 
were  alike  proclaimed  to  be  due  to  the  stars,  to  the  influence  of  spirits, 
or  to  the  existeuce  of  loadstone  mountains  of  uncertain  locality  and  of 
fabulous  power.     The  old  traditions  of  the  Arabian  Nights,  dressed  in  a 
newer  setting,  found  themselves  justified  by  the  insertion  in  maps  of 
loadstone  rocks,  the  position  of  which  changed  ^t  the  fancy  of  the 
chartograpber.     Ptolemy   had   located   them   in   tjie  Manioles  -    Olaus 
Magnus  declared  them  to  be  under  the  pole;  Garzias  ab  Horto  situated 
them  in  the  region  of  Calcutta.     The  map  of  Johann  Ruysch,   which 
adorned  the  edition  of  Ptolemy,  published  at  Rome  in  1608,  showed  four 
magnetic  islands  in  the  Arctic   circle.     Martinus   Cortes   placed   the 
Joadstone  mountains  in  Sarmatia.     Mercator  in  his  great  chart  depicted 


COMMEMORATION   OF  THE   REION   OF   QUEEN   ELIZ,\BETH. 


613 


two  great  rockB  riaing  from  the  sea  to  the  north  of  Extern  Siberia.  ODe 
beiDg  drawn  on  the  BOppoaitioii  that  at  St.  Michael  the  aompaw  polntB 
due  north,  while  the  other  it  fmther  north  on  the  eupposition  that  the 
oompass  point§  due  north  at  Corvo.  The  map  of  ComeliuB  Wjtfliet, 
1597,  shows  the  eame  phantom  islands,  Blundevile,  writing  in  1594  of 
the  now  lost  map  of  Peter  Planoius,  mentiona  that  he  aets  down  the  pole 
of  the  loadstone  somewhat  to  aonthward  of  the  ialaads  that  lie  east  uf 
Groynelande. 

Meantime  another  aigniBoant  fact  had  been  diacovered*  in  1576  by 
Kobert  Nornian,  of   Limehouae,  compass-maker,  namely,  the  tendency 


of  the  magnetiiied  needle  to  dip  ita  northern  end  downwards.  Noticing 
this  as  a  oirciimstance  that  occasioned  him  some  tronhle  in  the  construc- 
tion of  his  compasaes,  he  thcrenpon  devised  a  di^ping-necdh-,  and  measured 
tbe  dip,  "which  for  this  City  of  London  I  find  by  exact  observatioua  to 
be  about  71°  50'."  He  attributed  both  the  declination  and  the  dip  of 
the  needle  to  the  exiatenoe  of  a  "  point  respective,"  which  the  needle 
respected  or  indicated,  but  toward  which  it  waa  not  attracted.  The 
first  authoritative  treatise  on  the  variation  of  the  compass  was  tbe 
tract  by  William  Borough,  comptroller  to  the  Navy,  who  in  1580  found 
an  eastward  declination  of  11°  15'  at  Limohonse.  Borough  had  himself 
travelled  in  northern  regions,  and  had  found  atVaigatsa  westerty  declina- 
tion of  T°,  whereas  by  Norman's  theory  of  the  respective  point  there  should 
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have  been  au  easterly  deolination  of  49""  22'.  The  great  navigaton 
oontinually  bringing  home  fresh  information.  Drake,  Liynsohoi;en,Ginit- 
disb,  Hariot  all  contributed ;  as  did  lesser  men,  such  as  Abraham  E6Dd4 
sailing-master  to  Sir  Robert  Dudley,  the  soi-diaatU  Duke  of  Northnfflber 
land,  and  afterwards  companion  of  Drake  in  his  last  voyage.  TesohflD 
of  navigation  such  as  Simon  Stevin  of  Bruges,  and  Edward  Wii^^ 
lecturer  to  the  East  India  Company,  might  record  and  tabulate;  Iratt 
master-mind  was  wanting  to  forge  some  larger  and  oonsistent  doctnii 
which  should  afford  a  grasp  of  the  whole  subject.  Suoh  an  one  aroieii 
Dr.  William  Gilbert.  Nurtured,  as  we  have  seen,  in  the  Camhridp 
which  had  so  recently  been  the  home  of  Linacre  and  of  Kaye — the  Kftje 
who  founded  Caius  College — Gilbert  had,  during  his  subsequent  sojoan 
in  Italy,  conversed  with  all  the  learned  men  of  his  time.  He  hi 
experimented  on  the  magnet  with  Fra  Paolo  Sarpi ;  be  had,  then  n 
reason  to  think,  met  Giordano  Bruno;  he  was  the  friend  and  oom- 
spondent  of  Giovanni  Francesco  Sagredo.  Being  a  man  of  means  and 
a  bachelor,  he  spent  money  freely  upon  books,  maps,  instrumenti^ 
minerals,  and  magnets.  For  twenty  years  he  experimented  oeaseleolj. 
and  read,  and  wrote  and  speculated,  and  tested  his  speculations  by  nev 
experiments.  For  eighteen  years  he  kept  beside  him  the  manuscript  of 
his  treatise,  which  in  the  year  1600  saw  the  light  under  the  title  of  *Bb 
Magneto,'  to  which  was  added  the  sub-title :  *  magneticiaque  oorporibaii 
et  de  magno  magneto  tellure,  physiologia  nova.'  That  Mrhicb  Gilbert 
had  in  fact  perceived,  and  which  none  before  him  had  glimpsed  efen 
dimly,  was  that  the  globe  of  the  Earth  itself  acted  as  a  great  loadstcme, 
and  that  the  tendency  of  the  needle  to  point  in  a  polar  direction  wii 
due  to  the  globe  acting  as  a  whole.  So  he  boldly  put  into  his  title-psge 
the  statement  that  his  new  philosophy  was  concerning  the  great  ma^ 
the  Earth  ;  and  in  chapter  after  chapter  he  set  himself  to  describe  the 
experiments  upon  which  he  founded  his  famous  induction.  The  phnie 
terrestrial  magnetism  does  not  occur  in  any  of  the  prior  treatises,  beosiM 
the  idea  had  not  presented  itself.  Gilbert  piled  proof  upon  proo( 
sometimes  most  cogently,  as  when  he  constructed  loadstone  globes,  cr 
terrellas  to  serve  as  magnetic  models  of  the  Earth;  sometimes  witk 
indifferent  logic,  as  when  he  pointed  to  the  iron  ore  in  the  Eiith 
and  reasoned  that  the  magnet  tended  to  conform  to  (t.e.  turn  itirif 
toward)  the  homogenic  substance  of  the  body  from  inrhich  it  W 
been  dug.  The  local  deviations  of  the  compass  he  sought  to  acooiitik 
for  by  the  irregularities  of  the  Earth's  crust,  and  maintained  tM 
the  compass  tended  always,  at  places  off  the  coast  of  a  oontinenti  t9 
be  deflected  somewhat  toward  that  continent.  His  syllogism  was  iMsrf 
on  the  fact  that  at  that  date  all  the  way  up  the  Atlantio  sesbcwri 
of  Europe,  from  Morocco  to  Norway,  the  variation  was  eastward.  Hi 
argued  that  this  was  a  universal  law.  But  even  within  one  genentUP 
as  may  be  seen  in  *  Purchas  his  Pilgrims,'  in  the  narrative  of  the  wf 
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to  exist  between  the  latitude  and  the  dip.  Arguing  from  all  too 
imperfeot  data,  he  propounded  the  view  that  the  dip  was  the  aaoie 
in  any  given  latitude ;  and  proposed  that  seamen  shontd  ascertain  their 
latitudes  by  simply  observing  the  dip.  He  was  aware  that  local  irregu- 
larities might  oGOur,  as  they  do  in  the  declination  ;  but  was  not  deterred 
by  this  knowledge  from  propounding  his  theory  with  much  circumstaooe 
and  considerable  geometrical  skill.  After  the  publication  of  bis  book 
he  developed  the  theory  still  further,  and  gave  it  to  Blundevile  for 
publication.  At  Gilbert's  suggestion  Briggs  of  Gresham  College  oal- 
onlated  out  a  table  of  dip  and  latitude.  It  was,  however,  soou  found 
that  the  facts  deviated  more  or  less  widely  from  the  theory.  Further 
observations  in  other  lands  showed  the  method  to  be  impracticable,  and 


Gilbert's  hope  to  give  to  the  mariner  a  magnetic  measure  of  latitude 
remained  unfulfilled.  Book  V.  closes  with  uu  eloquent  passage  in  which 
Gilbert  affirmed  the  neo-Platouic  doctrine  of  the  animate  nature  of  the 
universe,  and  asserted  tbut  Thales  was  right  when  he  held  (as  Aristotle 
relates  in  the  De  Anima)  that  the  loadstone  was  animate,  being  part 
of  and  indeed  the  choice  offspring  of  its  animate  mother  the  Earth. 
Book  VI.,  as  already  mentioned,  is  devoted  to  Copernlcan  ideas,  and 
contains  Gilbert's  one  contribution  to  the  science  of  astrouomy,  in  his 
remark  that  the  fixed  stars  (previously  regarded  as  fixed  in  the  eighth 
of  the  tselestial  spheres  at  one  common  distance  from  the  centra!  earth) 
were  in  reality  set  in  the  heavens  at  various  diatancOB  from  the  Earth. 

From  this  brief  analysis  it  will  be  seen  that  Gilbert's  claims  to 
eminence  rest  not  upon  any  particular  discovery  or  invention,  but  upon 
bia  having  built  up  a  whole  ox[)erimental  magnetic  philosophy  ou  a. 
truly  scientific  basis,  in  place  of  the  vague  and  wild  speculations  which 
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ores  in  general,  and  of  the  fables  and  vain  opinions  i^luoh  in  the  bndi 
of  Paracelsus  and  of  the  schoolmen  had  grown  up  around  the  migaet 
The  second  book  is  on  the  magnetic  motions,  and  primarily  on  the 
attractions  and  repulsions  between  loadstones,  between  loadBtone  ind 
iron,  and  between  magnetic  needles.     In  this  book  ooonrs  the  notable 
digression  upon  the  subject  of  amber  and  the  electric  forces  of  amber  ind 
of  other  substances  which  when  rubbed  show,  as  he  discovered,  tfimikr 
electrical  powers.     An  analysis  of  this  part,  and  a  summary  of  Gilbert^i 
electrical  discoveries,  will  .be  found  in  the  Notes  printed  for  the  Gilbert 
Club  to  accompany  the  English  translation  (1900)  of  the  *  De  Magneton' 
After  this  digression  Gilbert  returns  to  the  attractive  properties  of  die 
loadstone,  and  to  the  way  they  are  affected  by  giving  it  different  shapei. 
In  the  course  of  this  inquiry,  he  announces  his  discovery  of  the  augmes- 
tation  of  the  power  of  the  loadstone  by  arming  it  with  iron  oaps,  la 
invention  which  caused  Galileo  to  say,  ''  I  extremely   praise,  admii«, 
and  envy  this  author  for  that  a  conception  so  stupendous  should  come 
into  his  mind.     I  think  him  moreover  worthy  of  extraordinary  applaiue 
for  the  many  new  and  true  observations  that  he  has  made."     Gilbert 
further  pointed   out  that  the   loadstone   is   surrounded    by  a  sort  of 
atmosphere  or  '*  orbe  of  virtue  "  within  which  the  magnetical  eflfocts  otn 
be  observed.     Book  III.,  on  the  directive  force  of  the  ma^et,  is  full  of 
most  instructive  experiments,  in  which  the  terrella  figures  largely,  re- 
lating to  the  question  how  one  magnet  influences  another  and  tends  to 
make  it  point  toward  it.     All  this  was  leading  up  to  the  theory  of 
terrestrial  magnetism ;  for  we  find  him  naming  the  parts  of  his  lotd- 
stone  globes  with  poles,  equator,  and  meridians.     In  this  book  he  dilates 
on  the  observation  that  vertical  iron  rods,  such  as  the  finial  on  the  Church 
of  St.  John  at  Kimini,  spontaneously  acquired   magnetic  properties 
This  he  traced  to  the  influence  of  the  Earth,  and  demonstrated  the  effect 
by  magnetizing  iron  bars  by  simply  hammering  them  on  the  anvil  while 
they  lay  in  a  north  and  south  position.     A  crude  woodcut  depicts  thii 
operation.     Book  lY.  deals  with  the  declination,  or,  as  it   was  then 
called,  the  variation  of  the  compass.     He  discusses  its  observation  and 
measurement,  the  influence  of  islands,  the  results  obtained  by  travellers 
to  distant  parts,  Nova  Zembla,  the  Guinea  coast,  the    Canary   Islei, 
Florida,  Virginia,  Cape  Eace,  and  Brazil     Then  he  recounts  his  ex- 
periments with  terrellas  having  uneven  surfaces  to  represent  the  irregn* 
larities  of  the  earth's  crust     He   points  out  errors  arising   from  the 
fallacious  practice  of  setting  the  needle  obliquely  under  the  card.     He 
considers  in  separate  chapters  the  variations  in  Nova  Zembla,  in  the 
Pacific,  in  the  Mediterranean,  and  in  the  Eastern  ooean.       The  fifti> 
book  is  on  the  dip.     Gill>ert  seized  with  avidity  on  Norman's  discovsiy 
of  this  effect,  and  devised  an  improveii  form  of  dippin ^-needle.     He 
experimented  on  the  dip  of  com]^ss-needles  placed  at  different  points  over 
his  terrella,  and  evolved  a  theory  on  the  proportion  which  he  oonoeiTed 
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to  exist  between  ilie  latitude  and  the  dip.  Arguing  from  all  too 
imperfect  data,  he  propounded  the  view  that  the  dip  wae  the  same 
in  any  given  latitude ;  and  proposed  that  seamen  should  ascertain  their 
latitudes  by  simply  observing  the  dip.  He  was  aware  that  local  irregu- 
larities might  occur,  as  they  do  in  the  deolinution  ;  but  was  not  deterred 
by  this  knowledge  from  propounding  his  theory  with  much  circnmatanoe 
and  coDsiderablo  geometrical  skill.  After  the  publication  of  his  book 
be  developed  the  theory  still  further,  and  gave  it  to  Blundevile  for 
publication.  At  Gilbert's  auggeation  Brigga  of  Gresham  College  oal- 
onlatcd  out  a  table  of  dip  and  latitude.  It  was,  however,  soon  found 
that  the  facts  deviated  more  or  less  widely  from  the  theory.  Further 
observations  in  other  lauds  showed  the  method  to  be  impruutioable,  and 


Gilbert's  hope  to  give  to  the  mariner  a  magnetic  measure  of  latitude 
remainoJ  unfulfilled.  Book  V.  cloaca  w^ith  an  eloquent  posaage  in  which 
Gilbert  a£Braied  the  neo-Platouic  dootrine  of  the  animate  nature  of  the 
universe,  and  asserted  that  Thalea  was  right  when  he  held  (as  Aristotle 
relates  in  the  Be  Anima)  that  the  loadstone  was  animate,  being  part 
of  and  indeed  the  ohoico  ofiapring  of  its  animate  mother  the  Earth. 
Book  VI„  as  already  mentioned,  is  devoted  to  Copernlcan  ideas,  and 
contains  Gilbert's  one  contribution  to  the  acienco  of  astronomy,  in  his 
remark  that  the  fixed  atan>  ([ireviously  r(?garded  as  fixed  in  the  eighth 
of  the  ceelcstial  spheres  at  one  common  distance  from  the  central  earth) 
were  in  reality  set  in  the  heavens  at  various  distances  from  the  Earth. 

From  this  brief  analysis  it  will  be  seen  that  Gilbert's  claims  to 
eminence  rest  not  upon  any  particular  disoovery  or  invention,  but  upon 
bis  having  built  up  a  whole  experimental  maguetic  philosophy  on  a 
tnly  scientific  basis,  in  place  of  the  vague  and  wild  B[i6oulations  which 
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Another  reason  for  dwelling  on  this  exploit  to-night  is  that  tbe 
breaking  of  that  barrier  is  generally  attributed  to  Bomo  one  else. 
It  is  attributed  to  the  Dutch  sea-captain  Sohootea  and  the  geographer 
Lemairo.  Now,  the  first  thing  tbat  strikee  one  in  reading  the  aoootul 
of  their  discovery  is  that  they  refer  to  a  previone  diBcovory,  which 
prompted  them  to  undertake  the  venture,  and  it  is  itnpoHsible,  u  1 
hope  to  show  you,    that  that  reference  relates   to  anything    else  but 
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what  Druke  discuvered.  But  that  is  not  all.  For  oven  with  the  fl 
of  Drake's  in  for  mat  ion,  Lemaire  did  not  come  ho  near  the  truth  as  did 
Drake.  Lemaire  oanie  homo  believing  that  he  discovered,  not  the  open 
sea  which  Drake  h^d  charted  to  the  south  of  America,  hut  another 
atrait  like  that  which  Rlagetlan  had  disoovered,  a  utrait  that  lay  between 
Tierra  del  Fuego  and  a  land  ho  called  Staaten  Land.  He  still  believed 
hie  Staaten  Land  was  part  of  a  great  continent  that  stretched  away  to 
the  south  pole,  and  that  the  only  two  known  ways  of  passing  into  the 
Paoifio  were  through  Magellan's  strait  and  the  one  he  himself  had  fonod. 
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Now,  I  know  it  most  strike  every  one  as  almost  inoredible  that  a  dis- 
oovery  so  great  as  the  open  sea  south  of  America  should  not  have  been 
at  once  known  to  all  the  world,  and  at  once  credited  to  its  author ;  so 
strange  is  this  that  it  came  to  be  doubted  whether  Drake  had  made  the 
discovery  at  alL  It  is  doubted  sometimes  even  in  our  own  day ;  at 
least,  it  is  not  recognized  as  one  of  the  great,  perhaps  the  greatest, 
achievements  of  an  English  navigator.  The  reason  why  it  was  not  at 
once  recognized  has  recently  been  revealed  to  us,  but  before  dealing  with 
this  I  should  like  to  say  a  word  on  the  evidence,  which  makes  it  per- 
fectly dear  that  the  discovery  was  a  real  one.  We  have  first  the 
minute  account  written  by  Drake's  chaplain,  who  accompanied  him  on 


ASTROLABE.  C0N8TBU0TSD  FOR  SIR  FRANCIS  DRAKE  PRIOR  TO  HIS  FIRST  EXPEDITION  TO 
THE  WEST  INDIES,  1570,  AND  SAID  TO  HATE  BEEN  PRESENTED  TO  HIM  BT  QUEEN 
ELIZABETH. 

the  voyage — Fletcher.  He  describes  very  clearly  how,  in  the  great 
storm  which  Drake  encountered  after  he  passed  the  straits,  he  was 
driven  far  to  the  south,  how  he  was  driven  back  to  the  straits,  how 
he  was  driven  to  the  south  again,  and  then,  being  driven  north- 
ward for  the  second  time,  found  himself,  not  to  the  west  of  Tierra  del 
Fuego,  but  to  the  east.  Then,  coasting  along  the  islands  in  fair  weather 
till  he  came  to  the  most  southerly  of  all,  he  landed.  Fletcher  describes 
how  he  too  went  ashore,  taking  with  him  his  bag  of  instruments, 
and  how  he  took  the  latitude,  which  he  gives  quite  correctly.  Fully 
alive  to  the  gravity  of  the  event,  he  further  tells  us  that  be  set  up  a 
stone,  engraved  with  the  name  of  Elizabeth,  and  the  year  and  the  reign, 
to  commemorate  the  discovery  in  her  honour.     That  stone  we  cannot 
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mo«t  Htrikiiig  «Khil>it  whb  the  famous  MoLlinenx  globe  of  1592,  lently 
th«  IlouoiiraliloSooiutjuftha  Middle  Temple;  while  faoaimiles  of  svvsnl' 
f»moiiB  mAp»,  inaludiDg  that  siippoBod  to  be  alladed  to  by  Shakeapeoi 
m  '  Twelfth  Night,'  llondius'  map  of  the  route  of  Drako  and  CkTeodu^ 
aud  Dudley'*  of  Guiaua,  were  aUo  Bhowa. 

The  ooutributiona  made  by  Elizabethan  worthies  to  a  topographioil 
knowledge  of  onrown  oountr;  were  well  brought  out  by  exhibits  of  Gm 
oopiM  of  Saston'a  and  Speed's  fttlaaes,  and  of  Camden's  ■  Britannia,'  laat 
by  Ur.  U«nr7  Vates  Thompson;  by  the  original  (lent  by  the  Goildlul 
Library)  of  Ralph  Aga>'  'CiTitas  Londinnm,'  showing  I»iidoD  ai 
adjac«nt  parU  in  the  reign  of  Queen  Elisabeth;  and  hj  reprodaoUoiu 
other  famous  viowa  and  plans. 

The  oollection  of  iustrmuenU  vras  especially  interesting  as  ahowiil 
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feurpri^iog  wbeu  wc  ihink  of  the  iDaufficiencj-  of  their  outfit  juilged  by 
modern  staDdards.  Several  examples  o(  astrolubea  were  sIiowd,  iuoliid- 
ing  that  made  for  Sir  Fraoois  Drake  before  his  first  expedition  to  the 
V/oit  Indies,  and  now  in  (he  >[aBeiim  of  the  Boyal  Naval  College  at 
Greeowich;  and  another  fouad  in  the  island  of  Valencia,  Ireland,  in 
184.),  and  supposed  to  have  belonged  to  tne  of  the  ships  of  the  Spauiali 
Armada,  wrecked  near  the  spot.  Examples  of '  Davis'  Quadrant,*  though 
of  a  later  date  than  the  Elijiahethan  period,  gave  a  good  idea  of  Kb 
prototype,  the  baok-staif  invented  by  Davis  as  an  improvement  on  the 
oroaa-BtaSTs  previously  in  use  for  taking  altitudes.  Lastly,  an  interest- 
ing  collection  of  dials,  etc..  lent  by  Mr.  Max  K-isenheim,  inoluded  a 
finely  chaFed  set  of  mathematical  instruments  made  for  Queen  Elizabeth 
by  Barthetemewe  Newaani,  clook-maker  to  the  Queen. 

The  exhibit  of  portraits  consisted  chiefly  of  photograpbio  reproduc- 
tions, by  Mr.  John  Thomson,  of  old  paintiogs  and  engravings.  They 
included  two  of  the  Qaeen  herself,  from  the  original  portrait  in  the 
l>oflaession  of  the  Duke  of  Bedford  ;  and  copies  of  early  ropresen  tat  ions 
of  most  of  the  great  navigators  and  p^itriius  uf  dijoovery  of  the  age. 
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Among  the  medals  aad  Eeats,  thode  whiob  attraoted  most  attention  were 
the  Armada  medal,  Btmck  by  the  Qneen  to  oommomorate  the destroctiou 
.  No.  "VI,— JusB,  1903.] 
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of  Um  Sjwawli  fleet  <  lent  by  Dr.  Hetuj  ^^'ooilw-jttd^.  and  Uio  onpmJi 
HSh  of  oJEm  of  Sir  Wkltoi  lC>kig1i  ■■  Gavenor  of  ViT;giiil«,  eto.  (lot 
by  Utmn.  Cric^toa  Broa^  q(  Old  Bond  Stnetl.  Tbe  sbipB  of  tfce  tiat 
««•  well  «xeB[ilifi«d  in  •  picture,  lent  by  tb«  Sx»»tf  f>f  AntiqBarin, 
•bffwiDg  (k«  mbulntioa  of  U^rj  Tni.  aX  Doror  is  I520.  wban  ahMt 
t»  BWt  n«MM  I.  of  Fnaeo ;  whils  wtotbsr  iBlcmting  »aBCBi9  of  O* 
period  «M  k  fhotosnph  orO*  ch«t  lormrlr  kcfit  at  Ch»|]^a  t»  InU 
tW  H^»  for  diMblad  aMBcn  itartod  Ig-  H*«ki>a  and  D««kau 

LuUj,  a  Iriaf  TcfareDca  bbsI  ba  aaAa  to  tfca  iataaKtinE  >^|^H^i*" 
of  booka  and  oOer  ebjecto  Haiatjr  niaatr«tive  of  tba  wk  of  Gilfavt 
exbtUted  bT  fnt  SOxtam  P.  Tk»v«)a.  It  iad^ii  aOl  tba  tkna 
aaijy  adiijaia  rf  tha  Pa  M^art^  with  the 
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CHARNWOOD  FOREST:  A  BURIED  TRIASSIC  LANDSCAPE.'' 

By  W.  W.  WATTS,  M.A.,  M.So.,  F.R.a.S.,  Sec.  G.S.,  Assistant-Frofeasor  of 
Geology  and  Physiography  at  Birmingham  University. 

Introduction. 

Chabnwood  Forest  is  Bituated  in  LeioeBtershire,  about  6  miles  north-west 
of  Leicester,  and  3  miles  south-west  of  Loughborough.  It  is  practically 
defined  by  a  curved  line  joining  the  following  villages  and  hamlets : 
Woodhouse  Eaves,  Cropslon.Groby,  Markfield,  Bardon,  Whit  wick,  Thring- 
stone,  Sheepshed,  and  Nanpantan.  Although  once  famous  for  its  slates, 
its  chief  industry  now  consists  in  road-metal,  paving  setts,  and  arti6cial 
flagstones.  Some  of  the  land  is  agricultural,  but  most  of  it  is  devoted 
to  parks  and  private  residences,  partly  because  of  its  picturesque  relief, 
but  partly,  also,  because  the  soil  is  often  barren,  supporting  only  moor- 
land and  forest  growth,  and  so  can  be  better  given  over  to  hunting  and 
shooting.  The  land  is  also  utilized  for  the  purposes  of  water-supply, 
and  as  a  lung  for  the  towns  of  Loughborough  and  Leicester,  and,  sinco 
the  opening  of  the  Great  Central  Kail  way,  by  Nottingham  and  other 
towns. 

Character  of  thk  Landscapk, 

The  most  obvious  feature  of  its  landscape  is  the  sharpness  of  the  con- 
trasts that  it  presents.  While  much  of  the  lower  ground  is  flat  and 
uiunotonous,  with  a  good  soil,  fertile  and  occupied  by  farmu  and  gardens, 
the  hills  are  sharp  and  stony,  with  a  poor  soil  and  a  scanty  vege- 
tation ;  they  frequently  culminate  in  a  crag  or  ridge  with  abrupt  sides 
and  a  narrow  crest ;  indeed,  the  walls  of  the  crags,  although  of  no  great 
height,  are  sometimes  vertical  and  occasionally  even  overhanging. 
Fig.  1  shows  a  hill  with  several  crags,  separated  by  a  pastoral  flat  from 
a  second  craggy  hill,  from  which  the  view  was  taken  Again,  while 
most  of  the  valleys  have  soft  and  rounded  contours,  with  alluvial  flats 
and  marshes,  there  are  a  few  which  are  winding  and  gorge-like,  with 
flanks  of  steep  and  bare  rock,  and  with  the  streams  running  over  rocky 
beds.  Other  characteristic  features  of  the  landscape  will  be  pointed  out 
later  on. 

The  Two  Eock  Types. 

The  sharp  contrasts  above  alluded  to  at  once  suggest  to  the  geologist 
abrupt  contacts  of  two  very  different  classes  of  rock,  and  the  examina- 
tion of  the  numerous  sections  soon  proves  that  this  surmise  is  correct. 
The  bolder  scenery  is  found  to  be  based  on  hardened  and  ancient 
Chamian  rocks  of  pre-Cambrian  age,  principally  volcanic  in  origin  ; 
the  milder   landscape  is  based  on  the  Keuper  Marl  of  the  Triassic 


*  Bead  at  the  Royal  Geographical  Society,  March  0, 1903.    Map,  p.  700. 
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System,  which  has  long  l)een  known  to  rest  unconformablj  on  the  older 
rooks.  The  woods,  orags,  and  higher  grounds  in  Fig.  2  are  situated 
on  Charnian  rocks,  the  lower  ground  on  the  Eeuper  Marl. 

The  ancient  rocks  are  of  several  types,  but  the  dominant  one  if 
u  bedded  series  of  fine  and  coarser  volcanic  tuffs  interbanded  with 
coarse  agglomerates  and  breccias,  and  passing  up  into  conglomerate/ 
and  slates  (see  Figs.  4,  5,  and  7).  These  rocks  are  folded  into  an  ellip* 
ticsJ  dome  the  long  axis  of  which  points  north-west  and  south-east,  but 
only  the  southern  half  of  this  structure  is  anywhere  exposed.  The 
rocks  are  cut  by  faults,  jointed,  and  cleaved,  and  there  have  been 
intruded  into  them  three  or  four  different  kinds  of  igneons  Tocks,  in- 
cluding "  porphyroids,"  syenites,  and  granites.  Sometimes  these  are  in 
small  dykes  or  bosses,  but  at  Peldar  and  High  Sharpley  (see  Fig.  8),  at 
Bradgate  Park,  Groby,  and  jVIarkfield,  and  at  Mount  Sorrel  (see  Fig.  12), 
the  masses  are  of  considerable  size,  their  outcrops  measuring  from  half 
a  square  mile  to  nearly  a  square  mile  in  area.  It  is  these  igneons  rocks 
which  are  chiefly  quarried  for  road-metal. 

All  tlie  rocks  are  much  hardened  by  pressure,  silioifioation,  or  the 
formation  of  epidote,  and  as  a  consequence  there  is  comparatively  little 
differential  weathering  or  denudation  along  stronger  or  "weaker  kinds. 
On  the  whole  the  rocks  of  the  lowest  and  highest  divisions  are  relatively 
weaker,  while  the  middle  division  is  the  one  which  tends  to  stand  out 
in  a  broken  horseshoe  of  hills. 

The  new(;r  or  Triassic  rooks  belong  to  the  upper  or  Keuper  division 
of  that  formation.  Only  in  the  north  is  the  Keuper  Sandstone  visible; 
if  it  occurs  further  south,  it  is  so  far  underground  that  it  has  never  yet 
been  seen.  The  dominant  covering  rock  in  the  rest  of  the  area  is  the 
Keni)er  Marl  or  New  Red  Marl — a  soft  red  clay  of  considerable  thickness 
(see  Fig.  3).  Its  basement  beds,  when  they  are  seen  to  rest  on  the 
ancient  rocks,  contain  a  small  thickness  of  breccia,  the  angular  hlocks 
having  been  derived  from  the  Charnian  rocks  beneath;  but  this  is 
rarely  of  any  thickness.  A  few  bands  of  greenish  sandstone,  looally 
called  •*  skerry,"  occur  here  and  there,  generally  made  up  of  material 
broken  from  the  Charnian  rocks.  Fig.  3,  taken  at  Croft  Hill^  sonth- 
west  of  Charnwood  Forest,  shows  the  relation  of  the  Keuper  Marl,  with 
its  green  bands,  to  the  Charnian  rocks  beneath,  and  it  also  shows  the 
basal  breccias  made  of  angular  fragments  denuded  from  the  nnderlyiog 
series. 

Unconformable  Relations  of  the  Eocks. 

Thus  a  county  in  which  the  landscape  reminds  one  of  patches  of 
AVales  planted  amongst  the  level  pastoral  country  of  the  Midlands  is 
proved  by  geological  examination  to  be  really  a  landscape  of  Welsh 
type  submerged  under  the  New  Red  Marl,  the  dominant  rock  of  the 
English  Midlands.  Further  examination  shows  that  the  oover  is  in 
many  places  a  thick  one,  and  that  the  ancient  rocks  are  for  the  most 
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part  80  deeply  baried  that  only  their  highest  points  protrude  through 
it.  It  has  already  been  pointed  out  that  the  protruding  parts  are  steep 
and  mountain-like  (see  Fig.  4).  Observations  in  the  visible  sections 
prove  that  these  steep  slopes  are  continued  under  the  cover,  and  this  is 
in  accord  with  the  experience  of  the  quarry-owners  in  their  attempts 
to  obtain  rock  beyond  the  limits  of  the  actual  outcrop.  It  is  speedily 
found  that  the  amount  of  waste  cover  (New  Red  Marl)  to  be  removed 
renders  it  too  expensive  to  attempt  to  win  the  rock  far  from  its  visible 
outcrop.  Records  of  well-sections  collected  by  Mr.  Fox-Strangways 
give  further  proof,  for  wells  have  been  sunk  a  few  yards  away  from 
the  visible  outcrop  of  the  ancient  rock  without  reaching  that  rock  at 
a  depth  of  many  feet. 

Thus  the  New  Bed  Marl  is  actually  covering  a  mountain  system  of 
which  the  summits  alone  are  visible,  while  the  flanks  and  intervening 
valleys  are  for  the  most  part  buried  and  filled  up  with  the  newer 
formation.  Areas  like  the  granite  knobs  of  Mount  Sorrel,  the  copse- 
clad  crags  of  Bradgate  Park  (see  Fig.  2),  or  the  isolated  rocks  in  the 
centre  of  the  Forest  about  the  headwaters  of  the  Blackbrook,  give 
examples  of  innumerable  summits,  from  a  tenth  of  a  square  mile  to  a 
hundred  square  yards  and  less  in  area,  standing  forth  like  islands  from 
a  sea  of  Marl.  The  more  important  ridge  of  Bardon  Hill,  the  highest 
summit  in  the  Forest,  is  closely  cloaked  with  the  Red  Marl,  which 
rises  over  800  feet  on  its  flanks.  And  the  three  much  greater  masses, 
the  first  extending  from  Peldar  Tor  to  Grace  Dieu,  the  second  includ- 
ing the  Outwoods,  Beacon  Hill,  and  Broombriggs,  and  the  third  the 
central  massif  round  Bensclifife,  while  flanked  with  ^Marl  to  varying 
heights,  push  out  many  summits,  shoulders,  and  buttresses,  as  well  as 
the  flanks  which  intervene,  through  the  cloak. 

Amongst  the  best  localities  for  studying  the  actual  unconformable 
relations  of  the  cover  to  the  ancient  floor  may  be  mentioned  the 
following:  Bardon  Hill,  Newhurst  Quarry,  Groby,  Sheet  Hedges,  the 
quarries  about  the  Brand  and  Swithland  (see  Fig.  6),  and  the  district 
of  Woodhouse  Eaves  (see  Fig.  5). 

Of  the  summits  pushing  out  from  what  the  map  shows  to  be  a  plain 
of  Trias  around  them,  Shortcliffe,  Longcliffe  Plantation,  Collier  Hill, 
Cat  Hill,  Spring  Hill,  and  those  about  Buck  Hill,  are  perhaps  the  most 
striking  for  the  actual  steepness  of  their  slopes,  the  boldness  of  their 
outline,  and  their  unexpectedness  when  met  with  in  the  middle  of  the 
woods  which  have  been  preserved  or  planted  round  the  majority  of 
them.  They  are  veritable  peaks  and  aidtes,  with  one  and  sometimes 
two  very  steep  sides,  and  often  with  an  abrupt  end.  The  isolated  crags 
of  Beacon  Hill  and  Broombriggs  (see  Figs.  1  and  4),  and  those  of  the 
Hanging  Rocks  grounds  in  Beaumanor  Park  (see  Figs.  1  and  4),  those 
of  Warren  Hill  and  about  Whitwick,  are  more  easily  seen  and  less 
closely  mantled  in  Trias,  so  that  they  rest  on  their  own  moorland  bases, 
which  again  in  turn  rise  out  of  the  Trias  of  the  lower  grounds. 


626  CHARNWOOD  FOREST:  A  BURIED  TRIASSIC  LANDSCAPE. 

TOPOORAPHT   UNDER  THE  TrXAS. 

At  the  southern  slate  quarry  at  the  Hanging  Books  (Woodhonse 
Eaves)  the  abrupt  drop  of  the  anoient  rock  down  to  and  under  the  Trias 
is  well  seen,  and  there  is  exposed  in  the  quarry  a  small  valley  ont  in  the 
Chamian  rook,  and  so  filled  up  with  Trias  that  there  is  no  trace  of  it 
to  be  seen  in  the  contour  of  the  ground  above  (see  Fig.  5).*  Here  there 
is  also  a  small  quantity  of  breccia  at  the  junction  of  the  two  rooks. 

A  small  abandoned  and  water-filled  slate  quarry  just  south  of  bench- 
mark 324,  on  the  road  from  Swithland  to  Boecliffe  Hall,  shows  a  section 
of  a  similar  valley  at  each  end  of  the  quarry,  filled  with  New  Bed  Marl. 
The  steepness,  depth,  and  direction  of  that  valley  are  here  clearly  shown 
(Fig.  6).  Traces  of  other  buried  valleys  occur  in  the  grounds  of  the 
Brand  and  elsewhere  about  Swithland,  while  there  are  others  on  Bardon 
Hill,  and  doubtless  many  more  could  be  found  in  section  if  looked  for. 

Thus  the  study  of  sections  actually  reveals  something  of  the  character 
of  the  ancient  topography  underneath  the  Trias  mantle,  and  shows 
that  it  is  in  no  way  different  from  that  part  which  to-day  protrudes 
above  it. 

It  IB  quite  evident  that  denudation,  acting  on  two  rocks  of  such 
wholly  different  hardness  as  the  strong  Chamian  hornstones,  slates, 
and  igneous  rocks,  and  the  weak  Trias  Marl,  will,  so  to  speak,  melt  the 
latter  rapidly  away  and  leave  the  former  comparatively  untouched,  at 
any  rate  for  a  considerable  time.  Now,  many  of  the  knobs  of  ancient 
rock  are  very  tiny,  only  a  few  square  yards  in  area,  and  they  can  only 
have  been  exposed  for  a  very  short  time ;  indeed,  some  were  actually 
entirely  covered  with  Trias  until  exposed  by  quarrying.  The  latter 
must,  of  course,  still  have  the  shapes  given  them  before  they  were  buried 
up,  while  there  can  be  no  question  that  the  same  is  almost  wholly  true 
of  the  tiny  patches  exposed  during  the  last  few  centuries  of  ablatioD. 
Now,  although  the  breccia  at  the  base  of  the  Marl  bears  witness  to  the 
denudation  of  the  rocks  in  Triassic  times,  these  small  patches  show 
hardly  any  signs  of  recent  denudation,  except  just  a  little  frost  action, 
add  little,  if  any,  of  their  dihris  extends  on  the  surface  of  the  ground 
beyond  their  contact  with  the  Marl.  The  rocks  are  insoluble,  intensely 
hard,  and  throw  off  the  water  quickly  from  their  steep  slopes  on  to  the 
surroundiog  Trias;  hence  they  suffer  little,  and  the  denudation  is  there- 
fore concentrated  on  the  Marl,  particularly  along  its  contact  with  the 
older  rock.  Thus  the  patches  gradually  grow  in  area  and  height  by 
the  ablation  of  the  surrounding  Marl. 

To  a  great  extent,  this  is  also  true  of  such  of  the  larger  patches  as 
have  been  wholly  buried.  The  actual  amount  of  denudation  they  have 
suffered  since  the  Trias  was  removed  from  them  is  very  small  indeed. 

•  Bonney,  *  The  Story  of  our  Planet,*  p.  418. 
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They  show  no  signs  of  glaoiation,  and  their  peaked  and  jagged  charac- 
ter, though  doubtless  slightly  acoentuated  since  they  were  uncovered, 
would  seem  to  be  that  which  they  possessed  when  originally  covered  up 
by  the  New  Bed  Marl  (see  Fig.  7). 

A  Tbiassio  Landscape. 

If  this  is  a  correct  interpretation  of  the  evidence  jielded  by  the 
character  of  the  unconformity  where  seen  in  quarries  and  mapped  upon 
the  ground,  the  landscape  presented  by  those  parts  of  Charnwood  Forest 
which  are  made  of  the  ancient  rocks  had  its  present  character  in 
Triassio  times.  It  is,  indeed,  a  Triassic  landscape  which  is  now  being 
uncovered  again  or  ''developed"  for  our  inspection,  and  we  are  at 
liberty  to  use  it  to  picture  to  our  minds  the  appearance  of  this  part 
of  England  in  Triassio  times  (see]  Fig.  8).  And  we  are  further  at 
liberty  to  follow  the  idea  out  to  its  logical  conclusions. 

History  op  the  Landscape. 

The  Trias  was  a  period  of  desert,  salt  lake,  and  intra-oontinental 
conditions,  and  we  may  think  of  Charnwood  as  being,  at  that  date,  like 
the  mountains  in  the  neighbourhood  of  the  Great  Salt  Lake  desert, 
which  now  lie  partly  buried  up  under  the  sediments  of  the  ancient 
Lake  Bonneville.*  The  presence  of  the  Keuper  Sandstone  over  part  of 
the  Charnwood  area  and  its  absence  in  other  parts  seem  to  show  that, 
though  almost,  if  not  quite,  buried  under  the  Keuper  Marl,  many  of  its 
mountains  and  ridges  stood  out  of  the  desert  in  which  the  preceding 
Keuper  Sandstone  was  laid  down. 

Lower  Trias  and  Permian  rocks  are  absent  from  the  area ;  but  the 
neighbouring  Permian  Breccias  of  Leicestershire  have  been  shown  by 
Mr.  Horace  Brown  f  to  contain  fragments,  such  as  might  have  been 
weathered  off  the  Charnwood  mountains  in  Permian  times. 

The  Coal-measures  flank  the  west  of  the  Forest,  and  rest  directly 
and  unconformably  on  the  Charnian  rocks ;  and  the  small  patches  of 
the  earlier  Carboniferous  Limestone  at  Breedon  and  Grace  Dieu,  with 
their  dolomitic  character,  seem  to  prove  that,  though  the  higher  peaks 
emerged  at  this  date,  the  lower  flanks  of  the  range  were  encroached 
upon  by  the  sea.  Indeed,  the  Charnwood  mountains  would  appear  to  be 
the  north-easterly  extension  of  the  well-known  land-barrier  or  barriers 
which  extecded  across  the  Midlands  from  Wales  in  ^arly  Carboniferous 
times,  and  were  not  even  completely  submerged  in  late  Carlooiferous 
times. 

As  the  bases  of  the  mountains,  at  any  rate,  were  being  submerged  in 
Carboniferous  times,  the  date  of  their  actual  structure  and  emergence 


♦  Gilbert,  Second  Annual  Hep.  Amer.  Oeol.  Survfy.  p.  1G9. 
t  Quart.  Jour.  Geol.  Soc^  xlv.,  1889,  p.  1. 
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as  moantaioB  must  go  back  to  earlier  times.  How  far  back  we  cannot 
say,  bat  the  next  earlier  period,  that  of  the  Old  Bed  Sandstone  Period, 
was  a  time  when  mnch  of  Britain  was  lofty  land  interspersed  with 
broad  lakes.  As  no  Old  Bed  Sandstone  or  Silurian  rook  is  known 
nearer  than  South  Staffordshire,  and  no  visible  Cambrian  nearer  than 
NuDeaton,  it  is  not  possible  to  deal  with  the  Charnwood  area  at  these 
periods. 

This,  however,   we   do  know.       The    ancient  rocks    are   of  pre- 
Cambrian  date.    The  first  earth-movements  to  which  they  were  subjected 
are  amongst  the  earliest  of  which  we  have  any  knowledge  in  Britain  ; 
they  have   movement-structures  which  make   the  Cambrian   rooks  of 
Nuneaton  look  young  beside  them.     We  cannot  possibly  suppose  that 
they  were  elevated  into  a  mountaia  range  later  than  the  post-Cambrian 
period,  and  they  may  very  well  have  had  their  structures  impressed 
upon  them  much  earlier  than  that.     It  is  by  virtue  of  these  structures 
that  they  constitute  a  mountain  range.      We  may  therefore,  without 
prejudiciug  our  right  to  go  back,  should  newer  discoveries  warrant  it, 
to  still  earlier  dates,  confidently  state  that  at  whatever  period  the  moun- 
tains were  actually  formed,  they  must  have  stood  high  above  the  land  a8 
a  great  range  in  OU  Bed  Sandstone  times,  and  that  they  could  have 
received  much  of  the  earth*scalpture  which  shaped  their  details  at  that 
period. 

Explanation  of  Characteristic  Features. 

AmoDgst  the  characteristics  of  the  sculpture  there  are  two  noie- 
worthy  features.  In  the  first  place,  there  are  no  escarpments  and  very 
little  differential  denudation ;  indeed,  nearly  all  the  exposed  ridges  are 
plagioclinalf  and  at  Collier  Hill,  Beacon  Hill,  Broombriggs  and  elsewhere 
not  only  are  the  rocks  soen  to  strike  obliquely  across  the  ridges  as  a 
whole,  but  even  the  smaller  crags  are  plagioclinal  too  (see  Fig.  9).  One 
or  two  features — Ives  Head,  for  example— look  so  much  like  escarp- 
ments that  they  might  be  photographed  as  such,  but  an  examination  on 
the  spot  shows  that  thoy  have  no  escarpment  structure.  This  seems  to 
indicate  that  at  the  period  of  sculpture  the  rocks  had  been  so  hardened 
that  they  were  all  about  equally  strong  and  they  all  resisted  equally. 
They  were  also  cleaved  and  jointed,  and  the  planes  of  these  structures, 
together  with  the  marked  bedding  surfaces,  gave  the  guiding  directions 
to  denuding  forces.  Such  sculpture  might  very  well  have  been  effected 
under  Old  Bed  Sandstone  conditions,  when  the  mass  was  cut  up  by 
rapid  streams  into  fiord-like  valleys  separated  by  ever-sharpening  ridges 
and  arStes. 

In  the  second  place,  ridges  are  often  cut  off  without  any  apparent 
reason,  rather  after  the  manner  of  the  sea  with  capes  and  headlands 
than  of  transverse  streams  (see  Figs.  1  and  4)  ;  hence  it  is  possible 
that,  after  subacrial  sculpture  in  Old  Bed  Sandstone  times,  there  may 


Fig,  8,     Summit  of  High  Klmrpk.v.     Lloiufc]  purpli 
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have  been  marine  erosion  of  the  ridges  into  islands  in  the  Garhoniferons 
sea,  evidenoe  for  the  encroachment  of  which  has  already  been  given. 

Next  came  the  probable  re-elevation  of  Permian  times  and  the 
weathering  which  contributed  to  the  distant  Permian  Breccias,  and  then 
the  desert  and  *'  Lake  Bonneville,"  conditions  of  the  Trias,  the  deposits 
at  first  only  reaching  the  lower  roots  of  the  range,  but  gradually 
encroaching  higher  and  higher  as  the  lake  deepened  or  the  desert  sands 
thickened  in  the  fashion  described  by  Captain  McMahon  in  Baluchistan.* 
Further  reference  to  this  phase  is  reserved  for  the  conclusion  of  this 
paper. 

The  general  character  of  landscape  blocked  out  in  Old  Eed  Sandstone 
times  and  modified  in  the  Carboniferous  Period  was  retained  and 
accentuated  by  the  Triassic  weathering  while  the  lower  flanks  were 
being  covered ;  and  finally,  at  the  end  of  the  Triassic  Period,  the  rapid 
deposit  of  the  Marl,  whether  from  water  or  air  cannot  yet  be  satisfac- 
torily determined,  buried  up  many,  if  not  all,  the  summits  of  the  area, 
and  laid  them  up  with  all  Iheir  latest  characters  in  lavender,  as  it  were , 
to  be  gently  unwrapped  and  reverently  studied  in  modern  times. 

AVhether  or  no  the  Triassic  covering  was  complete  up  to  the  highest 
summits,  the  writer  has  not  been  able  to  determine  from  observations 
yet  made.  The  fact  that  no  streams  cross  the  Forest,  but  that  all  of 
them  rise  within  it,  and  mostly  about  the  central  and  highest  parts,  is 
in  favour  of  the  view  that  certain  of  the  knobs  are  **  monadnocks," 
which  have  always  remained  undestroyed  and  uncovered.  It  might  be 
argued  that  a  similar  result  would  be  likely  to  follow  from  the  general 
ablation  of  the  country.  Certain  characters  of  the  modem  streams  are, 
however,  against  this  view,  as  will  be  seen  later. 

The  area  may  be  regarded  as  closed,  and  covered  up  completely 
during  the  Jurassic  and  Cretaceous  times.  Of  its  condition  in  Tertiary 
times  we  have  no  evidence.  Whether  originally  covered  completely  or 
not,  it  is  quite  certain  that  some  parts  of  the  ancient  rocks  were  open 
in  the  Glacial  Epoch,  for  blocks  of  Mount  Sorrel  granite  and  other 
Cham  wood  rocks  occur  as  boulders  in  the  neighbouring  districts,  and 
boulder-clays  nestle  against  the  granite  itself  in  many  parts  of  the 
Mount  Sorrel  area.  But  while  this  is  undoubtedly  true  of  the  outer 
and  higher  summits,  the  writer  inclines  to  the  belief  that  much  of  the 
ablation  which  laid  bare  the  summits  of  second  and  third  importance 
did  not  reach  them  till  after  the  Glacial  period. 

Redevelopment  AND  Superposed  Drainage. 

The  general  character  of  the  geological  map  of  the  country,  and 
particularly  the  old  edition  of  the  Survey  geological  map,  which 
allowed  a  larger  area  to  the  ancient  rocks  and  a  smaller  one  to  the 


♦  Quart.  Jour.  Geol  Soc.,  liii.,  1897,  p.  289. 
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Trias  tliun  has  been  proved  by  Mr.  Fox-Strangways  to  be  actually  the 
case,  shows  that  the  Trias  fills  fiords  which  run  in  the  direction  of 
the  structure  of  the  country,  generally  in  a  north-west  and  south-ea^t 
direction.  The  following  may  be  mentioned  as  important  and  obvious  : 
the  Upper  Blackbrook  fiord,  the  Shortcliffe  fiord,  the  Alderman's  Haw 
fiord,  the  Ling  Dale  fiord,  and  the  Ulverscroft  fiord.  The  scenery  of 
these  fiords  is  very  striking,  particularly  as  they  are  traversed  by  some 
of  the  more  important  longitudinal  roads  of  the  district.  They  are  also 
generally  occupied  by  streams  during  part  of  their  course.  This,  of 
course,  is  only  natural.  For  the  reasons  already  given,  after  ablation 
had  exposed  any  of  the  ancient  rock,  water  would  tend  to  flow  along 
the  junction  of  the  ancient  rock  and  the  Trias,  and  to  erode  its  course 
aloDg  that  junction.  Little  by  little  the  Trias  area  would  be  lowerecl, 
and  the  tendency  would  be  to  gradually  empty  the  Marl  out  of  the  old 
fiords,  and  to  dissect  out  the  fossil  landscape.  In  the  centre  of  the 
district,  where  the  old  summits  stood  high  and  the  Trias  mantle  was 
thin,  this  would  obviously  occur,  but  the  streams  would  then  pass  out- 
ward to  the  flanks,  where,  however,  the  Trias  was  increasingly  thicker. 
Here  there  would  be  nothing  to  guide  the  streams.  If  they  began  to 
wander  at  all  and  incised  their  courses  deeply  in  the  Marl,  there  would 
necessarily  be  many  places  where  they  would  depart  from  the  ancient 
topography,  and  they  might  como  upon  buried  masses  or  ridges  of  ancient 
rock,  which  they  would  be  then  compelled  to  deal  with.  In  the  former 
case  the  mass  would  bo  skirted  and  "developed"  by  the  stream,  as 
Shortcliffe  has  been  picked  out  in  the  course  of  the  Shortcliffe  brook,  or 
the  l?ock  Villa  crags  developed  bj'  the  Upper  Blackbrook.  In  the  latter 
case  the  ridge  must  be  cut  through,  and  a  gorge  would  ntcessarily  l>o 
carved  out  by  the  stream  which  had  "  lost  its  way."  There  is  hardly  a 
stream  in  the  Forest  which  does  not  do  this,  and  the  consequence  is 
that,  while  it  is  cutting  its  transverse  gorge,  the  slack  stream  behind  it, 
having  reached  a  temporary  base-level,  has  never  been  able  to  empty 
the  old  fiord  of  its  contents  of  Trias  Marl.  The  following  examples  of 
transverse  gorges,  cut  as  escapes  at  the  side  of  partly  emptied  fiords, 
will  be  noticed  on  consulting  the  map : — the  Ingleberry  gorge  on  the 
Shortcliffe  Brook ;  the  Whittle  Hill  and  Forest  Gate  gorge  on  the  Wood 
Brook  (Alderman's  Haw  fiord) ;  the  Brand  gorge  at  the  foot  of  the  Ling 
Dale  fiord  ('see  Fig.  lo) ;  the  very  striking  Bradgate^Park  gorge  at  the 
foot  of  the  I'lverscroft  fiord ;  and  the  Grace  Dieu  gorge,  cut  by  a  brook 
which  rises  in  the  hollow  north  of  Bardon  Hill,  escapes  from  the  Forest 
for  a  time,  hkirts  it  through  Whitwick  and  Thringstone,  and  then 
doubles  back  through  Grace  Dieu  Woods  in  a  picturesque  little  valley. 

The  marked  exception  is  the  Middle  Blackbrook,  the  course  of  which, 
being  mainly  north-westward  and  northward,  has  not  so  far  encoun- 
tered any  ridge  of  buried  Charnian  rocks.  In  consequence  of  this,  it 
maintains  throughout  a  considerable  fall,  and  has  scooped  the  Trias  right 
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FiQ,  10.     Cackoo  Hill,  the  Brand,  near  Swichlaod.    A  transverse  gorge  out  bj-  g, 
stream  eaoapiag  from  the  side  of  a  partly  emptied  TriasBiQ  fiord. 


J  Triassic  fiord. 
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out  of  the  fiord  in  the  middle  part  of  its  coarse,  and  exposed  to  our  view 
a  valley  unique  in  the  Forest — steep  sided,  winding,  rock  bound,  and 
extremely  beautiful  (see  Fig.  11).  Although  the  modern  stream  must 
have  unquestionably  deepened  and  somewhat  altered  the  outline  of  the 
old  rocks  in  this  valley  when  it  did  meet  with  them,  there  can  be  little 
doubt  that  the  main  outlines  and  character  date,  like  the  rest  of  the 
landscape,  to  pre-Triassic  times.  And  it  is  interestiug  to  observe  that 
the  Blackbrook  valley,  in  its  outline  and  character,  recalls  rather  strik- 
ingly the  deep-cut  *' gutters"  and  "batches"  as  they  are  called,  in 
the  Shropshire  Longmyud,  where  the  rocks  are  of  similar  character  and 
presumably  of  about  the  same  age  as  those  of  Cham  wood. 

Rkltef  in  Tbiassic  Times. 

The  interest  aroused  by  these  topographic  questions  in  the  writer's 
mind  suggested  the  possibility  of  constructing  a  map  of  the  outline  of 
Charnwood  Forest  as  it  existed  in  Trias  times.  The  outlines  of  the 
Trias  were  therefore  inserted  on  the  contoured  1-inch  map  of  the  Forest, 
and  new  contours  were  drawn  to  express  the  heights  at  which  the  Trias 
had  been  mapped  in  contact  with  the  ancient  rocks.  Unfortunately,  the 
information  failed  where  it  was  most  needed — where  the  Trias  became 
thick  and  the  ancient  rocks  were  deepest  underground ;  but  some  im- 
portant points  came  out  clearly.  The  ancient  rocks  were  found  to  show 
at  the  surface  at  three  classes  of  places;  (1)  the  hilltops,  where  the 
general  ablation  had  melted  away  the  Trias  so  as  to  expose  the  highest 
points  of  the  old  Charnian  range ;  (2)  where  the  superposed  streams, 
following  the  old  fiords,  had  cut  down  sufficiently  deeply  to  "  develop  " 
the  ancient  Triassic  topography  ;  and  (3)  where  the  superposed  drainage 
had  ''  lost  its  way,"  and,  after  traversing  an  old  fiord  for  some  distance, 
had  turned  aside  and  cut  across  ridges  formerly  buried  under  the  Trias. 

This  map,  confessedly  an  imperfect  first  effort,  is  given  as  an 
attempt  to  delineate  roughly  the  general  outline  of  the  country  in 
Triassic  times.  It  shows,  as  might  be  expected,  that  the  Triassic 
topography  is  for  the  most  part  on  the  same  lines  as  the  existing 
topography,  but  more  pronounced ;  the  hills  sleeper,  the  valleys  deeper, 
and  the  general  plan,  on  the  whole,  rather  simpler.  But  it  also  shows 
that,  so  far  as  they  can  be  followed,  the  outlets  of  the  old  fiords  depart 
very  considerably  in  many  cases  from  their  present  outlets;  and 
it  also  indicates  that  as  erosion  proceeds,  not  only  most,  but  all,  of  the 
streams  will  probably  realize  that  in  attempting  the  dissection  of 
the  old  topography,  they  have  often,  like  an  inexperienced  surgeon, 
chosen  to  cut  in  directions  which  will  give  them  a  great  deal  of  trouble 
because  they  are  not  consistent  with  the  underlying  anatomy. 

It  may  be  pointed  out  here  that  this  want  of  exact  adjustment  in 
the  superposed  streams  may  be  used  as  an  argument  that  the  very 
highest  summits  of  Charnwood  have  always  remained  above  the  Trias, 
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or  else  the  adjostment  of  the  heads  of  the  stream-system  to  the  highest 
Chamian  summits  woald  not  he  likely  to  have  occarred. 

Wind  Erosion. 

It  may  well  he  expected  that  a  landscape  which  dates  back  to 
Triassic  times,  and  which  onght  to  have  received  the  finiahing  touches 
of  its  sculpture  at  that  date,  should  hear  some  hall-mark.  It  has  been 
the  good  fortune  of  the  writer  to  find  this,  but  as  the  discovery  has 
been  notified  elsewhere,*  and  will  be  more  fully  described  at  a  later 
date,  a  short  reference  to  it  must  for  the  present  suffice. 

It  has  been  long  known  that  the  granite  of  Mount  Sorrel,  when  ''  un- 
bared"  for  quarrying,  frequently  shows  a  rounded,  smoothed,  and 
terraced  surface.  As  this  surface  was  first  discovered  and  photographed 
in  contact  with  Boulder-clay,  it  was  not  unnaturally  attributed  to 
glaciation.  Qaite  recent  excavation  at  Mount  Sorrel  (see  Fig.  12), 
Hawcliffe  and  Nunekley  Hill  have,  however,  exhibited  the  surfVioe  iu 
contact  with  New  Bed  Marl,  the  basement  layers  of  which  were  made  of 
fragments  of  disintegrated  but  undecomposed  granite.  Knobs,  project- 
ing upwards  in  a  way  which  would  be  impossible  under  ice,  have  been 
found  by  Mr.  Teall ;  while  the  section  at  Nanckley  Hill  showed  that 
the  ice  which  deposited  the  Boulder-clay  there  had  been  unable  to  scrape 
away  a  thin  skin  of  New  Bed  Marl  which  remained  between  the 
terraced  granite  and  the  boulder  clay. 

The  terracing  and  smoothing  might  perhaps  be  explained  by  wave- 
action,  but  the  fact  that  the  granite  surface  is  perfectly  fresh  and  un- 
decomposed is  in  favour  of  the  existence  of  a  dry  climate  while  the 
covering  Marl  was  being  deposited.  Further,  in  the  immediate  neigb- 
bourhood  of  one  of  the  most  characteristic  junctions  of  granite  and 
marl  there  were  found  first  one  and  then  several  examples  of  highly 
polished  granite,  not  in  siiUf  but  obviously  derived  from  about  that  spot, 
with  the  peculiar  irregular  and  glazed  surface  which^is  only  known 
as  the  product  of  wind  and  sand  erosion.  These  specimens  have  been 
shown  to  those  familiar  with  desert- wind  erosion,  and  they  have  un- 
hesitatingly stated  their  belief  that  wind  charged  with  sand  must  have 
been  the  agent  operating  on  these  specimens  of  granitcf 

It  seems,  therefore,  legitimate  to  conclude  that  the  Mount  Sorrel 
granite  was  exposed  to  the  sand-blast  of  wind-erosion  in  the  earlier 
Triassic  times,  and  that  it  acquired  its  characteristic  smoothness  and 
polish,  and  perhaps  its  rounding  and  terracing,  as  the  result  of  wind- 
erosion  in  the  Triassic  deserts,  before  it  was  finally  baried  and  sealed 
up  under  the  New  lied  Marl. 


*  Report  of  British  Association,  1881),  p.  718;  mulPror.  (ieol.  Anoc.,  vol.  xvii.,  liXV2. 

t  See  also  La  Toucho,  Mem.  OeoL  Surrey  of  India,  vol.  xxxv.  pt.  i.  p.  9  and  pi.  i. ; 
and  Bonnoy  A:  Hill,  Quart.  Jour.  (ievl.  Sure,  xxxiv.,  1878.  p.  2;i0. 
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Conclusion. 

The  writer  would  like  to  point  out  that,  although  the  conclusions 
brought  out  by  this  paper  are  essentially  of  a  geographical  character, 
the  whole  of  the  observations  and  the  methods  of  drawing  conclusions 
from  them  are  the  outcome  of  geological  work  and  the  geological 
method.  This  paper  is  an  illustration  of  the  mutual  obligation  of  the 
two  sciences  to  each  other. 

The  relatioDS  of  the  Chamian  and  Triassic  rocks  in  the  forest  have 
been  known  to  geologists  since  the  work  of  Sedgwick  and  Jukes.  They 
were  mapped  on  the  old  edition  of  the  map  of  the  Geological  Survey, 
and  referred  to  by  Bonney  and  Hill  in  a  series  of  papers  to  the  Geologi- 
cal Society  and  elsewhere. 

The  outlines  of  the  areas  of  ancient  rock  defined  in  the  maps  is  the 
work  of  C.  Fox-Strangwajs,  Esq.,  f.g.s.,  executed  for  the  revised  map 
of  the  Geological  Survey.  The  conclusions  of  the  author  are  largely 
the  outcome  of  observations  made  during  the  study  of  the  Ancient 
Rocks  of  the  Forest,  also  carried  out  for  II. M.  Geological  Survey,  though 
some  of  the  observations,  and  a  gdod  many  of  the  inductions,  are  the 
result  of  work  executed  since  he  ceased  to  be  a  member  of  the  Survey 
staff.  The  geological  information  on  the  two  maps  which  accompany  the 
paper  are  presented  here  with  the  permission  of  J.  J.  H.  Teall,  Esq., 
the  Director  of  the  Geological  Survey.  Of  the  photographs  reproduced, 
the  majority  are  from  negatives  taken  by  the  author,  but  No.  3  is  the 
work  of  Messrs.  J.  Burton  &  Sons,  of  Leicester  ;  4,  of  Mr.  J.  R.  Rowley, 
of  the  Exeter  museum  ;  7,  of  Mr.  W.  Jerome  Harrison  ;  8,  of  Mr.  P.  II. 
Levi;  and  12,  of  Mr.  P.  W.  M.  Wright.  The  block  from  which  the 
last  is  printed  has  been  kindly  lent  by  Dr.  II.  Meadows,  of  Leicester. 


Before  the  readiog  of  the  paper,  the  President  said  :  I  think  we  shall  all  agree 
that  there  is  as  much  that  is  interesting  to  geographers  in  our  own  island  as  there 
is  in  any  other  part  of  the  world  between  England  and  the  Antipodes,  and  there- 
fore I  believe  that  I  can  promise  you  an  extremely  interesting  paper  from  Prof. 
Watts  this  evening.    I  now  ask  Prof.  Watts  to  read  his  paper. 

After  the  reading  of  the  paper,  the  following  discussion  took  place  : — 
Prof.  Bonney  :  Geologists  are  supposed  to  be  about  the  most  quarrelsome  of 
people,  so  I  suppose  I  have  been  called  upon  in  order  that  I  might  fall  foul  of  Prof. 
Watt8*s  paper.  But  in  regard  to  that  there  are  two  difficulties — one,  that  although 
my  friend,  Mr.  Hill,  and  I  were  working  at  that  region  so  long  ago  as  the  later  sixties 
and  the  earlier  seventies,  when  I  suppose  Prof.  Watts  had  not  yet  left  school,  and 
that  very  fact  brought  him  up  to  Cambridge  and  enabled  us  to  enter  into  such  very 
l)leasaDt  relations  there  as  teacher  and  pupil,  I  always  find  myself  with  an  un- 
conquerable prejudice  in  favour  of  everything  he  does  and  says ;  and  the  other 
is  that  I  really  have  no  objection  to  make.  When  we  were  at  work  in  this  region 
we  directed  onr  attention  chiefly  to  the  nature  of  the  Gharnwood  rocks  themselves, 
and  only  incidentally  noticed  their  superficial  features.  But  in  my  old  note-books 
I  have  sketches  of  these  very  valleys  which  have  been  shown  to  you  on  the  screen 
to-night,  and  I  can  remember  in  one  place  where,  in  an  exceedingly  pretty  glen, 
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there  were  fragments  of  the  old  Keuper  marl  still  sticking  to  the  Charawood  rocks 
which  Prof.  Watts  has  described  to  you  to-night.    We  dwelt  lightly  upon  it  then, 
because  we  were  not  at  that  time  directly  concerned  with  it.    Toa  hare  exactly 
the  same  thing  in  a  district  to  the  south  and  south-west,  and  I  may  quote  one 
instance  from  that  to  show  you  how  curiously  concealed  some  of  theae  buried 
hilltops  are.    There  is  a  quarry  worked  between  Narborough  and  Croft  Hill,  which 
was  concealed  until  a  very  few  years  ago,  and  certainly,  from  all  I  could  aecertain, 
in  some  parts  could  not  have  been  more  than  3  or  4  feet  underground.     But  judge 
of  my  astonishment  at  my  last  visit  to  find  that  they  had  opened  new  quarries 
where  I  remembered  ploughed  fields,  and  where  there  had  not  been  a  trace  of 
rock  visible  in  those  parts.    It  seems  to  me  that  there  is  no  question  that  Cham- 
wood  is  a  piece  of  fossil  geography  which  has  been  preEervei  to  us  like  one  of 
the  mummies  in  an  Egyptian  tomb,  from  which  Nature  has  quite  recently  taken 
off  the  protective  cover  under  which  it  was  buried  long  ago.    With  regard  to  this 
protective  cover,  whatever  may  be  the  most  novel  idea,  I  confess  I  do  not  know 
what  ground  there  can  be  for  that  alternative  view  which  Prof.  Watts  put  forward. 
1  do  not  understand  how  to  get  from  wind-action  so  extensive  a  deposit,  or  one  with 
salt  and  gypsum ;  but  let  that  pass.    I  have  roticed  some  of  those  features  to 
which  Prof.  Watts  called  your  attention  in  the  later  part  of  his  lecture,  but  I  never 
saw  any  case  of  that  peculiar  surface  on  granite  in  contact  with  the  Keuper  marl 
itself.    Those  I  saw  were  always  in  contact  with  the  glacial  drift.    A  very  common 
type  of  them  is  something  like  a  ploughed  field,  with  the  top  of  the  ridges  worn 
away,  and  I  thought  this  probably  had  been  produced  by  slabs  of  ice  grinding 
upon  the  shore,  and  I  used  it  to  show  that  there  was  no  true  glacier-worn  rock  in 
that  district.     Those  sections  were  not  uncovered  when  we  were  there ;  and  with 
regard  to  that  photograph  of  the  fluted  rock,  unquestionably  that  is  due  to  the 
action  of  nand  driven  by  the  wind,  for  it  is  curiously  like  a  specimen  which  I 
collected  years  ago  in  the  neighbourhood  of  Burntisland.     There  a  little  lump  of 
basalt,  3  or  1  feet  high,  stuck  out  from  the  sand,  and  it  was  fluted  in  the  same  curiouii 
8[)Oon-like  grooves,  the  grains  of  sand  impinging  on  it  and  scooping  out  by 
degrees  one  of  these  long  hollows ;  so  I  have  no  doubt  Prof.  Watts  is  right  in 
sayiog  that  the  desert-born  sand,  before  the  great  Salt  lake  formed,  produced  these 
singular  surfaces  on  some  of  the  hills  of  Charnwood  Forest.     We  have  here,  thcD,  a 
piece  of  fossil  geography  that  goes  back  to  a  time  so  remote  that  mammals  then 
were  only  just  beginning  to  make  their  api)earance  upon  the  face  of  the  Earth. 

Mr.  n.  J.  Mackindeu  :  In  common,  I  imagine,  with  every  one  in  this  room,  I 
listened  with  the  greatest  admiration  to  Prof.  Watts's  lecture.  There  was  one  poiot 
at  the  end  of  it  upon  which  it  may  perhaps  be  desirable  to  say  a  word  or  two.  Prof. 
Watts  {X)int€d  out  that  this  lecture  of  his  illustrates  the  exceedingly  close  connec- 
tion between  geDgraphy  and  geology.  In  fact,  1  have  heard  one  or  two  criticisms 
to  the  cfTect  that  this  was  a  geological  and  not  a  geographical  paper.  The  position, 
1  think,  is  certainly  what  he  claims,  that  in  the  most  beautiful  manner  this  study 
illustrates  the  close  connection  between  geography  and  geology,  and  also  the  dis- 
tinction between  them.  Some  years  ago  1  ventured  to  suggest  as  a  formula  for 
the  expression  of  that  distinction,  that  the  geographer  looks  at  the  past  in  order 
thiit  he  may  understand  the  present,  and  the  geologist  at  the  present  in  order  that 
he  may  understand  the  past.  You  will  notice  that  Prof.  Watts  borrowed  from  the 
geographer  for  the  purpose  of  proving  that  sand  had  smoothed  the  surface  of 
certain  rocks;  ho  took  expert  opinion  from  those  who  had  seen  the  action  in  pro- 
cess in  tbc  deserts.  Prof.  Watts  comes  back  to  us  to-night  and  repays  with 
interest  the  loan  which  he  had  thus  taken  from  the  geographer,  by  presenting  to 
us  a  vivid  conception  of  the  present  surface  of  the  land,  and  explaining  the  fact 
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that  that  surface  is  in  the  main  the  rock  mantle  of  an  old  landscape  whose  peaks 
alone  now  penetrate  to  the  air.  Such  a  conception  is  valuable  both  to  geologists 
and  to  geographers,  but  from  it  they  start  in  two  different  directions :  Prof.  Watts 
goes  back  to  the  old  Triassic  conditions  to  realize  what  was  then  the  physical 
geography  of  the  land,  whereas  the  geographer  will  tend  to  be  drawn  forward  and 
to  picture  to  himself  the  wide  expanse  of  the  Triassic  marls  of  Leicestershire  and 
Warwickshire  overgrown  until  recently  with  the  great  forest  of  which  Shake- 
speare's Arden  was  part,  and  will  then  realize  how  the  Romans  constructed  their 
neighbouring  Watling  Street,  bringing  from  these  unsheathed  summits  of  an 
ancient  landscape  the  material  wherewith  to  make  roads  over  the  fertile  marl  sur- 
face of  the  country  around.  It  is  no  unimportant  fact  that  the  marls  of  central 
England  were  laid  down  upon  this  worn  rocky  surface,  for  in  Russia  and  in 
Hungary  you  have  large  expanses  of  soft  rock  which  waited  until  these  railway 
days  to  be  developed  agriculturally,  because  there  was  no  hard  rock  rising  through 
a  softer  mantle  to  furnish  materials  wherewith  to  cDnstrnct  ordinary  roads.  It  is 
for  this,  among  other  things,  that  some  of  us  have  been  struggling  in  the  reform 
of  geographical  education.  We  ask  those  who  have  to  base  economic  and  pDlitical 
geography  upon  physical  geography  not  to  be  content  with  the  surface,  but  to 
take  over  from  geology  such  an  account  of  the  structure  as  an  artist  must  obtain 
if  he  wishes  to  understand  sympathetically  the  outer  curves  of  the  human  body. 
We  and  the  geologists  are  in  part  studying  the  same  material.  The  tendency  of 
the  geologist  is  like  that  of  the  historian,  to  study  the  past ;  the  tendency  of  the 
geographer  is  precisely  like  that  of  the  political  philosopher — he  looks  at  the 
current  forces  shaping  the  destinies  of  the  world,  but  requires  history  to  explain 
the  facts.  Such  distinctions  are  not  very  important  to  the  researcher.  As  Prof. 
Watts  his  said,  he  has  obtained  some  geography  as  a  by-product  of  his  geological 
research.  The  researcher  is  careless  of  the  boundaries,  which  must,  however,  be 
jealously  considered  by  the  organizer  of  academic  studies.  I  venture  to  say,  sir, 
that  Prof.  Watt8*d  paper  has  most  admirably  illustrated  both  the  closely  cognate 
character  of  geography  and  geology,  and  in  the  most  repeated  manner  the  contrast 
in  their  points  of  view. 

Dr.  Blanford  :  I  rise  in  accordance  with  your  request,  but  I  do  not  know  that 
I  have  very  much  to  add  to  what  has  already  been  said.  I  am  afraid  that  to  those 
who  have  been  accustomed  to  geography  in  its  narrow  sense,  it  may  appear  that  this 
paper  is  rather  different  from  what  we  usually  have.  I  think  that  when  we  turn  to 
these  formations  of  which  we  have  had  a  very  curious  instance  given  us  to-day,  we 
shall  find  much  worthy  of  study,  and,  so  far  as  we  have  gone,  I  may  say  that  the 
uniformitarian  theory  seems  to  be  wonderfully  supported.  All  the  details  of  this 
very  remarkable  landscape  in  the  centre  of  England  agree  marvellously  with  those 
which  we  find  in  different  parts  of  the  world  at  the  present  day,  and  it  is  a  matter 
of  great  interest  and  of  great  imi)ortance  that  we  should  be  able  to  obtain  so  good 
a  record  of  ancient  landscaps  as  in  this  case,  because,  as  every  geologist  knows,  the 
old  surfaces  underlying  modern  deposits  are  generally  so  much  decomposed,  that  it 
is  impossible  to  restore  their  contours  with  any  degree  of  accuracy.  And  there  is 
another  interesting  point  connected  with  the  facts  Prof.  Watts  has  so  well  put 
before  us.  Certainly  the  land  itself  has  changed,  but  where  was  the  Atlantic 
ocean  V  It  is  difficult  to  conceive  of  a  country  in  this  latitude  with  the  Atlantic 
ocean  in  existence,  and  also  with  the  intensely  dry  atmosphere  that  must  have 
existed  in  order  that  the  very  peculiar  form  of  desert  landscape  could  have  been 
developed,  and  this,  I  need  scarcely  remind  you,  is  entirely  in  accordance  with  the 
views  that  are  held  by  some  of  the  foremost  geologists  of  the  present  day. 

Mr.  G.  Q.  Chisholm  :  I  am  afraid  at  this  hour  it  would  be  very  injudicious  of  me 
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to  intrude  with  any  lengthy  remarks  upon  the  paper  we  have  heard,  and  any  such 
remarks  would  be  very  unwelcome.  But  I  will  at  least  take  the  opportunity  of 
expressing  the  pleasure  that  1  have  felt  at  being  present  at  the  reading  of  the  paper, 
which,  as  Mr.  Mackinder  has  described,  belongs  to  the  borderland  of  geography  and 
geology.  As  the  writer  of  the  paper  himself  states,  the  methods  of  inyeatigation 
in  thb  paper  are  wholly  and  distinctly  geological,  but  the  results,  nevertheless,  are 
of  peculiar  interest  to  the  geographer. 

The  President  :  The  meeting,  I  am  sure,  will  wish  to  thank  Prof.  Watts  for 
the  very  interesting  and  to  us  very  original  paper  that  we  have  listened  to  with 
such  pleasure  to-night.    Mr.  Mackinder  has  admirably  stated  the  occasions  when 
geographers  must  study  geology  in  order  that  they  may  understand  the  physical 
aspects  of  a  particular  region^  and  this  has  been  well  shown  us  by  the  paper 
that  we  have  listened  to  this  evening.    I  have  now  to  propose  to  you  a  vote  of 
thanks  to  Prof.  Watts  for  his  paper,  and  I  am  sure  you  will  pass  it  with  acclanu- 
tion.    Mr.  Mackinder  also  pointed  out  to  us  the  occasions  when  geographers  must 
turn  to  history  for  help.    I  mention  this  because  at  our  next  meeting  on  March  23 
I  propose  that  we  should  not  forget  the  occasion  of  the  death  of  Queen  Elizabeth, 
for  during  her   long  and   admirable  reign  there   were  the   beginnings   of  every 
department  of  our  science.    It  was  then  first  that  explorers,  both  by  land  and  sea, 
traversed  almost  every  part  of  this  Earth ;  it  was  then  first  that  we  began  to  under- 
stand cartography  and  to  engrave  maps;   it  was  then  first  we  began  to  have 
instrument-makers,  and  to  improve  upon  the  older  instruments  used ;  and,  to  a 
great  extent,  it  was  then  that  we  first  published  atlases.    Then  first  we  published 
a  great  collection  of  voyages  and  travels.    It  was  then  first  that  we  began  our 
magnetic  observations ;  indeed,  it  was  that  period  in  which  were  the  beginnings  of 
every  branch  of  geographical  science,  and  I  therefore  thought  wo  ought  not  to  pass 
that  time  without  some  notice,  because  it  is  good  to  look  back  and  to  remember 
those  from  whom  we  have  inherited  all  we  now  know.     I  propose  that,  in  addi- 
tion to  reminding  ourselves  of  the  work  of  our  predecessors  of  that  time,  wc 
also  have  a  small  exhibition  of  their  instruments,  their  mapp,  and  their  books,  in 
order  that  wo  may  impress  upon  our  minds  the  great  work  that  was  done  during 
that  long  and  memorable  reign. 
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By  Sir  MARTIN  CONWAY. 

In  the  following  article  I  do  not  propose  to  enumerate  or  discuss  all  the 
maps  of  Spitsbergen  that  may  have  been  published  between  the  time 
of  its  discovery  and  the  commencement  of  the  scientific  exploration  of 
the  archipelago,  but  only  those  which  I  have  been  able  to  come  across 
in  a  careful  but  not  exhaustive  investigation.  There  must  have  existed 
a  great  number  of  maps  which  I  have  been  unable  <o  trace,  especially 
English  maps,  some  of  them  of  high  importance.  Many  are  probably 
lost  beyond  recall,  the  most  important  gap,  as  we  shall  see,  being  the 

♦  Mnp,  i».  700.  For  otbor  roproduttions  of  old  maps  of  Spitsbergen,  sec  vols,  xv., 
pp.  121)  (Barcntaz's  map,  1598);  129  (Hondius'  map,  1611);  xvii ,  629  (Daniel's  map, 
ltfl:j);  625  (Jorla  Ciirolb'  map,  1614);  xlv.,  157  (Purchas'  map,  1625);  xYii.,  631 
(Joris  Carolis*  map,  1631). 
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records  of  the  later  explorations  made  on  behalf  of  the  MusooTy 
Companj. 

The  earliest  map  of  all  is,  of  course,  that  known  as  Barentsz',  inscribed 
*  Anotore  Wilhelmo  Bernardo/  and  dated  1598.  It  was  a  posthumous 
publication,  and  the  best  that  can  be  said  of  it  is  that  it  may  have  been 
drawn  from  materials  left  by  Barentsz.  A  passage  in  De  Veer's  *  Three 
Voyages '  must,  however,  be  recalled,  in  which  he  describes  how,  just 
before  Barentsz  died,  he  ''  looked  at  my  (De  Veer's)  little  chart,  which 
I  had  made  touching  our  voyage,  and  we  had  some  discussion  about 
it."  It  is  scarcely  possible  to  avoid  the  suspicion  that  this  may  be 
the  draft  that  was  published  as  Barentsz'.  It  appeared  for  the  first 
time  in  1599,  in  the  second  part  of  the  abridged  Latin  edition  of 
Lindschoten's  Itinerarium,  published  by  Cornelius  Claesz. 

In  this  map  there  is  an  extraordinary  blunder.  The  west  coast  of 
the  island,  which  lies,  in  fact,  almost  in  a  straight  line,  north  by  west, 
is  represented  as  bent  at  right  angles,  so  that  the  part  of  the  coast 
above  the  Foreland  trends  east-north-east  instead  of  west-north-west, 
the  direction  of  the  part  south  of  the  Foreland.  How  the  blunder 
arose  we  cannot  now  say ;  possibly  from  some  written  note  in  which 
east  was  set  down  (as  not  seldom  happens)  by  mistake  for  west.  This 
error  was  remarkably  persistent.  It  is  found  on  all  sorts  of  maps,  long 
after  more  correct  and  detailed  surveys  had  been  made,  and  it  even 
infects  such  surveys.  Thus,  for  instance,  though  Vischer's  world-map 
of  1G39  shows  Spitsbergen  fairly  correctly,  as  then  known,  the  younger 
Vischer,  in  his  world-map  of  1657,  returns  to  the  old  Barentsz  type  of 
sixty  years  before. 

In  the  years  immediately  following  the  discovery  the  Barentsz  type, 
of  course,  held  the  field.  We  find  it  on  Franciscus  Hoeius'  map  of  the 
world  of  about  1600,  in  the  Bodel  Nyenhuis  Collection  at  Leyden;  and 
we  find  it  on  Wright's  (commonly  called  Hakluyt's)  map  of  1600 — "  the 
new  map"  of  Shakespeare's  Twelfth  Night.  It  appears,  also,  on  the 
second  state  of  Gerardus  Mercator's  map  of  the  North  Polar  Regions, 
and  on  the  Molyneuz  Globe  in  the  library  of  the  Middle  Temple.  It 
was  used  with  little  change  by  Jodocus  Hondius  in  his  History  of 
Amsterdam  (1611)  and  the  Arctic  map  in  *  Eecentes  Novi  Orbis  Hi^torise' 
(ColonisB  Allob.,  1612).  It  even  appears  on  the  globe  engraved  by 
Abraham  Goos  and  published  by  J.  Janssonius  at  Amsterdam  in  1621, 
though  in  1620,  as  we  shall  see,  the  same  A.  Goos  had  engraved  a  far 
superior  map  of  Spitsbergen.  In  1625  it  was  still  the  best  representa- 
tion known  at  Dieppe,  where  Jean  Gii6rard  published  it  as  **  Terre  de 
Nieuwe  Landt,"  in  his  '  Nouvelle  Description  hydrographique  de  tout  le 
Monde.'  It  reappeared  again  and  again  in  editions  of  Mercator's  Atlas 
down  to  1633,  and  even  in  1657,  as  we  have  seen,  it  was  still  to  the 
fore. 

The  first  fairly  truthful  draft  of  the  west  coast  was  the  chart  known 

No.  VL— Ji  NE,  1903.1  2  u 
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80  John  Daniel's.  The  Mnscovy  Company  from  the  first  oansed  snrvejs 
to  be  made  of  the  coasts  explored  by  their  servants,  but  they  seem  to 
have  endeavoured  to  keep  these  surveys  secret.  Their  expedition  of 
1611  did  a  good  deal  of  exploration.  Next  year  the  first  Dotch  whaling 
ship  went  to  Spitsbergen,  under  the  command  of  Willem  Cornelias,  van 
Muyden,  piloted  by  an  English  deserter  named  Allen  Sallowee,  **  a  man 
imployed  by  the  Musoovia  Companie  in  the  Northeme  Seas  for  the  space 
of  twentie  yeeres  before ;  who,  leaving  his  country  for  debt,  was  enter- 
tayned  by  the  Hollanders,  and  imployed  by  them  to  bring  them  to 
Greeuland  [Spitsbergen]  for  their  Pylot."  Daniel's  chart  doubtless 
went  over  to  Holland  in  Sallowes'  pocket.  Who  Daniel  was  we  do  not 
know,  but  as  the  chart  includes  the  Muscovy  Company's  discoveries  of 
1611,  Daniel  probably  took  part  in  the  voyage  of  that  year. 

This  chart  was  first  published  in  1613  by  Hessel  Gerritsz.  at 
Amsterdam,  in  his  polemical  tract,  entitled  *  Histoire  du  pays  nomm6 
Spitsberghe,'  where  (p.  12)  the  foUowing'reference  is  made  to  it :  '*  avons 
suivy  pour  la  plus  grand  part  les  annotations  des  Angloys,  tir6s  d*nnne 
carte  de  Johan  Daniel,  escrite  k  Londres,  Tan  1612."  In  this  first 
edition  of  it  most  of  the  names  are  those  given  by  the  English.  The 
next  version  of  it,  in  which  the  names  are  those  used  by  the  Dutch,  is 
that  already  referred  to  as  engraved  by  A.  Goos  in  1620.  It  was  drawn 
by  Harmen  and  Marten  lansz  of  Edam,  and  published  at  Amsterdam 
in  1621  by  Ian  Everez.  Cloppenberg.  The  only  example  of  it  ('  Nieuwe 
Pascaerte  van  .  .  .  Enropa ')  that  I  have  seen  was  in  Baron  Norden- 
skiold's  collection,  and  has  passed  with  it  into  the  library  of  the 
University  of  Helsingfors.  In  addition  to  the  west  coast,  as  depicted 
by  Daniels,  it  shows  a  small  part  of  the  north  and  east  coasts,  the 
mouth  of  Wybe  Jans  water,  Swarthoeck  away  to  the  east,  and  Hope 
island  south  of  it.  That  Swarthoeck  was  the  south-west  point  of  Edge 
island  and  on  the  east  shore  of  Wybe  Jans  water,  was  not  realized  by 
the  Dutch  for  a  good  many  years.  As  late  as  1660,  when  Edge  island 
is  well  depicted  (as  in  Arnold  Colom's  chart),  Swarthoeck  is  duplicated 
as  a  separate  island  further  away  to  the  east. 

Tho  Dutch  clung  to  this  type  also  long  after  far  better  charts  had 
been  published.  The  original  Daniel  of  Hessel  Gerritsz.  reappears  in 
1622  on  a  large  terrestrial  globe  by  Guljelmus  Caesius,  of  which  I  found 
examples  at  Venice,  in  the  Doge*s  Palace  and  the  Correr  Museum.  We 
next  find  the  same  type,  a  little  further  developed,  on  a  manuscript  chart 
of  1628,  drawn  by  Jean  Gaerard  of  Dieppe,  and  now  preserved  at  Paris 
in  the  Department  des  cartes  et  plans  de  la  marine  (Pf.  2,  div.  1,  p.  2). 
Then  Joris  Carolus,  in  1834,  introduced  it,  with  a  slight  extension  of  the 
north  coast,  into  his  '  Het  nieuw  vermeerde  Licht '  (Amsterdam  :  Map 
22,  p.  147).  In  the  following  winter  Vrolicq  freely  copied  it  on  a 
vellum  chart,  which  he  used  to  illustrate  his  case  against  the  Dutch. 
The  corresponding  Datch  case  was  supported  by  a  large  manuscript 
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ohart,  whioh  belongs  generallj  to  the  developed  Daniel  type  of  the 
period,  but  presents  many  small  divergenoies  which  were  not  repeated 
in  later  charts.    It  was  drawn  by  Miohiel  Hsz.  Middelhoven,  and  is  now 
preserved  in  the  Bijks  Archief  at  the  Hague.    A  number  of  Dutch 
pilots  swore  to  its  truthfulness.    Let  us  hope  they  have  been  forg^iven. 
Isaac  Commelijn  copied  Daniel's  chart,  with  the  addition  of  mountains 
decoratively  dotted  about,  into  his '  Begin  ende  Yoortgangh  vande  Nede- 
landtsche  Ooetindisohe  Compagnie'  (Amsterdam,  1644),  and  in  so  doing 
remembered  to  state  that  Daniel  was  his  authority.   Next  year  the  same 
type  turns  up  in  Anthony  Jacobsz.'  edition  of  Carolus*  atlas,  and  in 
1648  in  Jacob  Aertsz.  Colom*s  *  Der  Yyerighe  Colom'  (Amsterdam),  and 
it  reappears  in  other  publications  of  Colom*s,  printed  and  manuscript/ 
down  to  1654.     Other  Amsterdam  publishers  made  use  of  it — ^Pieter 
Goos  and  Cornelis  de  Leeuw  in  1650,  in  a  Pascaert  (Brit.  Mus.  982 
(13));  Janssen,  in  another  almost  identical  (Brit.  Mus.  982    (11)); 
Willem  lansz.  Blaeu,  in  his  'Zeespiegel*  (Amsterdam,  1652,  chart  No. 
48 ) ;  and  finally,  as  late  as  1 703,  in  the  English  translation  of  Gon- 
stantin  de  Eeneville*s '  Voyages.'   Such  is  the  vitality  of  a  cartographical 
type  when  once  firmly  established  I 

The  Muscovy  Company's  servants  no  doubt  brought  home  surveys 
year  after  year,  but  they  have  all  disappeared  save  part  of  one.  This 
is  the  lower  half  of  a  manuscript  chart  of  the  west  coast,  surveyed  in 
1613,  ai)parently  by  K.  Fotherby,  and  now  preserved  with  his  journal 
in  the  library  of  the  American  Antiquarian  Society  at  Worcester,  Mass. 
It  is  more  accurate  than  the  corresponding  portion  of  the  so-called 
Edge's  map.  Probably  it  went  into  the  archives  of  the  Muscovy 
Company,  but  it  does  not  seem  to  have  been  given  to  the  public. 

The  same  Joris  Carolus,  who  in  1 634  published  Daniel's  chart  with 
all  its  omissions  to  the  eastward,  had  himself  in  1614  explored  the 
south  coast  of  Edge  island,  and  made  a  manuscript  chart  of  it,  which 
may  still  be  seen  at  Paris  in  the  Depot  des  cartes  et  plans  de  la  marine. 
This  type  was  not  reproduced,  so  far  as  I  have  been  able  to  discover, 
not  even  by  its  own  parent. 

We  now  come  iu  chroQological  sequence  to  the  important  map  first 
published  in  1 625  in  the  third  volume  of  Purohas*  •  Pilgrimes,'  reissued 
in  1()31  in  Pelham's  *  God's  Power  and  Providence,'  and  finally  in  the 
fourth  volume  of  Churchiirs  'Collection  of  Voyages*  (1704-1732). 
This  is  generally  and  convenieutly  known  as  Edge's  map,  because  it 
contains  the  result  of  his  explorations,  but  it  would  be  better  to  call  it 
the  Muscovy  Company's  map,  for  it  is  drawn  from  materials  in  the 
company's  possession,  and  includes  all  the  discoveries  made  by  their 
servants  up  to  the  date  of  its  appearance.  It  is  far  better  than  any 
previous  map,  and  than  most  that  followed  it  for  half  a  century.     It 


*  Manuscript  chart  in  British  Museum,  8.T.A.  (2)  f. 
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shows  the  west  coasts  of  Barentsz.  and  Edge  islands,  the  south  point  of 
North  east  Land,  and,  by  markiog  Wiches  Land,  has  given  rise  to  mnch 
controversy.  This  is  the  last  seventeenth-century  British  contribution 
to  Spitsbergen  topography.  The  Muscovy  C Company's  servants  con- 
tinued their  explorations  from  year  to  year  for  many  years,  but  none 
of  their  observations  have  ever  been  published,  nor  have  they  survived. 
This  Muscovy  (.'ompany's  map  produced  considerable  influence  upon 
foreign  cartographers.  A  rude  Italian  copy  of  it  appeared  in  1030  in 
Sir  Kobert  Dudley's  •  Dell'  Arcane  del  Mare '  (Florence).  This  Spits- 
bergen type  was  next  introduced   into  the  polar  chart  in  Hexham's 


BLAEU*8  MAP  OF  8PITSBEBGEN,  MAINLY  AFTER   EDGE.      1G62. 


English  edition  of  the  Atlas  of  Mercator  and  JTondius  of  163(.>,  but 
till  1652  I  oannot  find  that  it  was  adopted  in  Holland.  In  Blaeu's 
Seespiegel,  published  in  that  year,  though  Hondius'  polar  chart  is  copied, 
the  special  map  of  Spitsbergen  still  adheres  to  Daniels  type. 

It  was  the  enterprising  llendrick  Donker  who  first  gave  currency 
to  a  more  developed  Spitsbergen  in  his  atlas  in  1 055,  and  it  is  possible 
that  Purchas  was  not  his  authority.  He  also  added  a  valuable  local 
chart  of  Smeerenburg  bay,  afterwards  copied  by  Van  Loon  («.  1660) 
and  by  O.  van  Keulen  (c.  1705-10;.  Jan  Janssonius,  the  succefsor  of 
Mercator  and  the  T  Londius,  and  the  rival  of  the  Blaeus,  copied  Blaeu's 
copy  of  Hexham's  polar  chart  in  1657.     Donker's  type  was  adopted  by 
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all  the  progressive  Datoh  publishers,  suoh  as  Van  Loon  (c  1660), 
('olom  (c.  1660),  and  P.  Goo3  (1662).  The  Blaeus,  in  1662,  went  direct 
to  Purchas'  book  and  reproduced  his  Spitsbergen  map  with  modifica- 
tioDS  on  the  north  coast,  and  notably  with  the  addition  of  Hinloopen 
strait  G.  Valk  and  P.  Sohenk,  about  the  same  time,  likewise  issued  a 
large  chart  in  which  many  of  the  Blaeus'  erroneous  additions  were  re- 
moved and  their  place  taken  by  a  mere  straight  coast  Better  still  was 
Arnold  Colom's  Spitsbergen  in  his  undated  Nieuwe  Pascaart,  which  we 
may  ascribe  to  about  1662,  where  the  bays  in  the  north  coast  are  for 
the  first  time  approximately  correct  in  number  and  relative  position. 

Thus  far  only  the  west  coasts  of  Barentsz.  and  Edge  islands  had 
ever  been  delineated,  and  only  the  mouth  of  Wijde  bay.  In  1663, 
however,  a  new  departure  was  made  by  Hendrik  Doncker  when  he 
issued  in  his  atlas  (Brit  Mus.  S.  4  (18))  the  '  Paskaert  van  Spitsbergen 
met  AUe  zijn  Zeekusten  zoo  veel  tot  noch  toe  Bekent  is.'  Here  we 
are  shown  the  whole  depth  of  Wijde  bay,  all  the  west  shore  of  Hindc- 
loopen  strait,  and  the  east  coasts  of  Barentsz.  and  Ed^  islands.  We 
also  find  the  Seven  islands  roughly  marked,  and  part  of  North-east  Land 
indicated.  The  Rijk  Yse  islands  are  also  set  down  for  the  first  time, 
though  they  are  said  to  have  been  discovered  twenty  years  before. 
This  new  type  was  presently  copied  by  Pieter  Goos  in  'Do  Zee-Atlas 
ofte  Water- weereld '  of  1666.  It  reappeared  in  the  Spanish  edition  of 
1669  and  in  the  English  editions  of  1669  and  1670.  Spitsbergen  is 
similarly  depicted  in  a  chart  published  after  1670  at  Amsterdam  by 
Jacobus  Robijn  (copy  in  my  atlas  at  the  Roy.  Geog.  Soc.,  London).  We 
meet  with  it  finally,  produced  on  a  larger  scale  by  J.  van  Eeulen  in 
his  atlas  of  1687,  and  by  G.  van  Keulen  down  to  the  time  when  he 
substituted  the  Giles  and  Reps  chart  for  it  about  1710. 

When  first  observed  it  may  seem  surprising,  but  on  reflection  it  will 
be  found  natural,  that  from  the  date  of  the  publication  of  the  Muscovy 
Company's  map  by  Purchas  in  1625  down  to  the  issue  of  Scoresby's 
map  in  1 820,  no  original  or  improved  chart  was  issued  from  England 
or  as  the  result  of  English  surveys.  English  whaling  was  first  carried 
on  by  the  Muscovy  Comjiany,  who  had  reasons,  or  thought  they  had, 
for  keeping  their  discoveries  and  surveys  secret.  It  seems  probable 
that  their  records  were  destroyed  in  the  Fire  of  London — at  any  rate, 
they  are  not  known  to  have  been  seen  for  more  than  two  centuries. 
After  their  day  was  done,  English  whaling  utterly  declined.  On  the 
other  hand,  throughout  the  seventeenth  and  eighteenth  centuries, 
whaling  was  one  of  the  most  energetically  pursued  Dutch  industries. 
Thus  all  the  new  charts  were  Dutch,  and  such  English  Spitsbergen 
charts  as  were  issued  from  time  to  time  were  belated  copies  of  Dutch 
publications. 

In  the  text  accompanying  the  English  atlas,  published  at  Oxford 
by  Moses  Pitt  (1680-83),  it  is  written,  "Had  our  men  .  .  .  been  oarefnl 


THE  CARTOGRAPHf  OF  SPITSBERGEN.  643 

to  make  Charts  as  our  indnstrious  Neighbours  (the  Dutch)  oblige  their 
shipmasters  to  do,  divers  discoveries  had  been  asserted  to  this  Nation, 
which  are  now  almost  disputed  from  us.  The  Dutch  gave  names  •  •  . 
to  places  long  before  discovered  by  the  English,  as  if  themselves  had 
been  the  finders."  The  polar  chart  that  follows  is  practioallj  a  copy  of 
that  in  Hexham's  Mercator,  and  it  seems  as  though  the  Oxford  editor 
only  knew  of  the  Muscovy  Company's  survey  through  that  Dutch 
medium,  so  completely  was  geographical  research  and  compilation  at 
that  day  dominated  by  the  energetic  Dutch  publishers  of  maps. 

In  the  year  1707,  Giles,  the  Dutch  whaling  skipper,  made  his  famous 
circumnavigation  of  the  whole  Spitsbergen  group,  and  discovered  the 
east  coast  of  North>east  Land  with  the  islands  off  it,  and  especially 
Giles  Land.    Another  skipper,  Outger  Beps  by  name,  went  over  part, 
at  all  events,  of  the  same  ground,  for  his  name  is  given  to  an  island  off 
the  eastern  part  of  the  north  coast  of  North-east  Land.     These  two  men, 
Giles  and  Kep,  were  evidently  whalers  of  experience,  and  seem  to  have 
been  regarded  in  their  day  as  the  best  authorities  on   Spitsbergen 
geography.     Accordingly,  Gerard  van  Keulen,  the  enterprising  map 
publisher  of  Amsterdam,  employed  them  to  produce  for  him  an  entirely 
new  Spitsbergen  chart  on  a  much  larger  scale  than  any  before  pub- 
lished.    The  result  was  the  'Nieuwe  Afteekening  van  Het  Eyland 
Spits-bergen  opgegeven  door  de  Commandeurs  Giles  en  Outger  Rep  en 
in't  Ligt  gebragt  en  uyt  gegevon    door  Gerard  van  Keulen,'  un- 
fortunately without  a  dat^.      This  chart  represents  the  high«water 
mark  of  the  prescientific  surveys  of  Spitsbergen.     Almost  every  im- 
portant feature  of  the  coast  is  set  down  somehow,  though  with  g^at 
inaccuracies  in  latitudes  and  longitudes.     Some  features  are  depicted 
which  the  modern  charts  wrongly  ignore,  as,  for  instance,  the  little 
bay  of  the  Basques  between  Magdalena  and  Hamburger  bays.*     In 
point  of  nomenclature,  Giles  and  Beps'  chart  is  lees  valuable.    Many  of 
the  old  names  had  been  forgotten,  others  transposed.    Some  sites  were 
wrongly  identified ;  as,  for  instance,  that  of  the  English  settlement  in 
Bell  sound.    But,  on  the  whole,  the  chart  is  a  very  fine  work  for  its 
date,  and  it  was  never  superseded  till  the  modem  survey  was  made. 
Parry  used  it  on  his  polar  expedition  in  1827,  and  bore  witness  to  its 
rough  general  truthfulness.    Van  Keulen  issued  it  on  a  smaller  scale 
with  the  surrounding  seas  in  his  Oostersee  Karten.    Zorgdrager  prac- 
tically copied  it  with  unimportant  alterations  in  the  various  editions  of 
his  'Bloeyende  Opkomst  der  •  •  .  Groenlandsche  Yisschery'  of  1720 
and  later.     It  is  unfortunate  that  Giles'  own  work  should  not  be  better 
recorded.     Daines  Barrington  instituted  inquiries  about  it,  and  put  on 
record  that  Mr.  C.  Heidinger,  publisher  in  the  Strand,  London,  intended. 


^  ThiB  is  marked  on  the  map  of  tho  Ysiee  in  Golem's  atlas  of  1656,  and  in  man/ 
other  charts  mentioned  above. 
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in  1775,  to  use  Ctillib's  surveys  (of  which  he  had  copies)  "  for  a  new  and 
accnrate  map  of  Spitsbergen,  for  which  he  has  collected  many  valnable 
materials,  which  he  proposes  to  add  to  a  new  edition  of  his  translation 
of  Prof.  Le  Eoy's  *  Narrative  of  Four  Eussian  Sailors.'"  Heidinger  pub- 
lished that  narrative  in  1774,  but  the  proposed  second  edition  and  new 
map  seem  never  to  have  been  issued,  and  all  the  materials  collected 
are  lost. 

R.  van  Wyck  also  freely  copied  the  Giles  and  Reps'  chart  towards 
the  end  of  the  eighteenth  century,  making  a  further  confusion  in  the 
names.  His  original  manuscript  drawing  is  preserved  in  the  library 
of  the  New  York  Geographical  Society,  and  there  is  an  accurate  tracing 
of  it  in  my  atlas  at  the  Royal  Geographical  Society  in  London.  A 
small  engraved  copy  of  it  illustrates  B.  de  Reste's  *  Ilistoire  des  Peches ' 
(Paris,  1801,  vol.  iii.  p.  79),  and  a  large  engraved  copy  is  included  in 
the  portfolio  accompanying  R.  G.  Bennet  and  J.  Van  Wijk's  •  Verhand- 
lung  over  de  Nederlandsohe  Ontdekkingen,'  etc.  (Utrecht,  1827).  Zorg- 
drager's  version  of  the  Giles  and  Reps'  chart  finally  served  as  foundation 
for  the  map  introduced  by  Scoresby  to  illustrate  his  'Arctic  Regions' 
(London,  1820),  the  chief  difference  between  the  two  being  that 
Scoresby,  by  compressing  the  longitudes  approximately  to  their  just 
extent,  made  the  general  contour  of  the  west  island  fairly  correct. 

In  conclusion,  I  may  perhaps  be  pardoned  for  stating  that  the  above 
short  and  dry  summary  contains  the  pith  of  nearly  seven  years'  study  of 
the  subject.  During  that  time  I  have  ransacked  most  of  the  collections 
of  charts  in  Europe  likely  to  contain  early  maps  of  Spitsbergen,  and  1 
have  traced  every  one  that  was  not  merely  a  direct  copy  of  some  other 
already  known  to  me.  I  have  been  fortunate  in  obtaining  permission 
to  photograph  some  of  the  rarest.  Finally,  I  recently  had  the  good 
luck  to  acquire  by  purchase  seven  or  eight  examples  of  some  of  the  most 
important  charts  mentioned  above.  The  collection  of  tracings,  photo- 
graphs, and  originals  thus  formed  has  been  bound  in  a  volume,  whioli 
I  have  deposited  in  the  library  of  the  Royal  Geographical  Society. 
The  subject  is  not,  of  course,  either  of  much  general  interest  or  of  great 
historical  importance,  but  it  is  possible  that  the  existence  and  accessi- 
bility of  my  *  Historical  Atlas  of  Spitsbergen  '  may  suggest  to  some  other 
student  an  interesting  line  of  investigation  which  can  be  applied  to  any 
other  district  or  country  in  the  world.  Nothing  shows  more  plainly 
the  slow  growth  and  temporary  decay  of  knowledge  of  a  district 
than  the  juxtaposition  of  the  various  maps  of  it,  issued  at  suc:e88ive 
dates. 
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BASUTOLAND  AND  THE  BASUTO.'' 

By  Captain  B.  CBAWSHAY. 

AVhat  is  so  commonly  said  of  the  people  of  Great  Britain,  that  they  do 
not  know  their  own  country,  is  more  applicable  to  South  Africa  in 
general,  and  to  Basutolandin  particular,  from  without  as  well  as  within. 
If  you  question  any  ordinary  ten  people  of  the  whites  of  our  South 
African  colonies  as  to  what  they  take  Basutoland  to  be,  nine  out  of  the 
ten  will  reply,  "  Why,  part  of  Cape  Colouy."  Question  them  further 
as  to  whether  it  is  under  the  government  of  Cape  Colony  or  not,  and 
probably  they  will  reply  scornfully,  **  How  otherwise  ? "  It  is  no 
exaggeration  to  say  that  from  without  in  South  Africa  the  ignorance 
prevailing  in  regard  to  Basutoland  is  astounding,  and  that  within — 
with  few  exceptions — the  whites  do  not  know  the  correct  native  names 
or  heights  of  mountains  in  sight  and  easy  reach  of  which  they  have 
been  living  for  years.  As  always  in  such  countries,  it  is  the  mis- 
sionaries who  know  most. 

During  ten  months,  in  1901-1902,1  happened  to  be  employed  by 
Kemounts  in  purchasing  horses  in  South  Basutoland.  In  this  capacity, 
making  Maseru  my  headquarters,  I  travelled  over  2000  miles  on  horse- 
back, by  road  and  bridle-path,  eo  had  good  opportunities  of  seeing 
something  of  the  country  and  people  from  an  outside  point  of  view. 
By  request,  I  now  endeavour  to  record  my  impressions,  which,  given 
freely  and  frankly,  "without  partiality,  favour,  or  affection,"  will,  I 
hope,  be  taken  in  the  spirit  in  which  they  arc  offered. 

The  Basutoland  Protectorate — or  Lesuto,  as  its  people  know  it — 
has  well  been  styled  the  Switzerland  of  South  Africa.  This  is  not  as 
applicable  to  the  western  as  to  the  eastern  portion ;  nor  is  it  at  once 
remarkable  on  the  90-iniles  journey  from  l^loemfontein,  the  capital  of 
the  Orange  Kivcr  Colony,  to  the  western  border,  because  the  change 
in  the  intervening  country  is  gradual — from  at  first  almost  a  dead  open 
flat,  relieved  only  by  occasional  low  stony  hills,  to  mountain  and  flat 
about  equally  proportioned.  It  is  with  Southern  Basutoland  that  I 
have  acquaintance,  by  which  I  mean  from  Maseru,  the  capital,  to 
Ku thing,  south  of  the  Orange  river,  a  distance  of  some  i;50  miles.  This 
constitutes  a  country  unique,  probably,  to  all  South  Africa — densely 
populated,  much  cultivated,  full  of  live  stock  ;  so  much  so,  indeed,  that 
there  is  not  a  foot  of  spare  land.  The  monotony  of  the  bare  highland 
prairies  of  South  Africa  is  not  apparent  in  Basutoland,  for  here  the 
face  of  nature  changes  at  every  turn.  In  all  directions  are  mountains 
of  striking  contour — this  one  with  a  sugar-loaf  peak — Maohachi,  that 
one  with  a  flat  saddle-back,  from  which  rise  potato-like  excrescences — 

♦  Strictly  speaking,  "  Basotho,"  as  a  noun  of  Class  1.    I  observe  the  rule  of  the 
Society  in  retaining  existing  spelling,  to  avoid  confusion. — R.  C. 
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Thaba  Ntelle,  another  with  a  beak*like  rostniin  protrnding  at  right 
angles  into  space — Eheme,  the  majority  orowned  with  frowDing  preci- 
pices, bnt  all  with  their  upper  slopes  studded  with  bonlderSy  and  in 
most  cases  their  summits  of  solid  rock.  There  is  a  personality  about 
each  which  makes  one  inquire  its  name. 

Maseru  is  scattered  oyer  the  slopes  of  several  small  hills  within  the 
bend  of  the  Caledon  riyer,  here  forming  the  western  boundary  of  the 
Protectorate.  Here  reside  the  Eesident  Commissioner  with  his  principal 
officials.  The  remaining  white  population  consist  of  the  clergyman, 
manager  of  the  Standard  Bank,  the  proprietors  and  employes  of  four 
trading  stores,  a  saddler,  and  the  usual  complement  of  carpenter-black- 
smiths, who  combine  their  third  calling  of  lodging-house  keepers  as 
well.  The  native  population  is  considerable  and  undesirable,  owing  to 
their  disregard  for  sanitation. 

For  the  purpose  of  administration,  the  country  is  divided  into 
districts  under  assistant  commissioners.  The  towns  where  these  officials 
reside  constitute,  as  it  were,  European  reserves,  where  the  white  officials 
hold  sway,  whereas  outside  the  chiefs  are  responsible  for  what  goes  on, 
subject  to  direction  from  the  officials.  The  control  exercised  over  the 
natives  is  of  a  dual  nature — on  the  one  hand  European,  on  the  other 
that  of  the  chiefs,  who  retain  practically  supreme  power  over  their 
people.  It  is  not  an  infrequent  occurrence  for  a  man  to  be  "  eaten  up  " 
— that  is,  have  all  his  property  confiscated — by  his  chief,  for  perhaps 
a  trivial  offence.  Power  such  as  this  is  open  to  abuse;  but  were  it 
taken  from  the  chiefs,  their  medium  would  be  unavailing  to  control  their 
people.  It  may  be  fairly  claimed  for  Basutoland  that,  if  not  strongly 
governed,  it  is  jet  governed — as  it  is  believed — in  the  first  interests  of 
natives,  by  a  resident  commissioner,  who,  whatever  may  be  the  views 
held  by  the  whites  of  South  Africa  as  a  whole,  will  not,  if  he  knows  it, 
see  his  people  suffer  injustice. 

No  one  visiting  the  country  for  the  first  time,  more  especially  if  he 
be  one  who  has  seen  much  of  other  parts  of  South  Africa,  can  fail  to 
note  what  an  object  lesson  it  affords  of  the  development  of  practical 
enterprise  on  the  part  of  the  African  native. 

Following  the  road  south  to  the  southernmost  border,  you  pass 
through  almost  one  continuous  stretch  of  maize,  wheat,  oats,  or  sorghum, 
according  to  the  time  of  year.  No  sooner  is  one  crop  out  of  the  ground 
than  another  is  put  in.  No  manure  is  used,  so  cultivation  goes  on  until 
the  land  exhausts  itself,  when  there  is  nothing  for  it  but  to  let  it  lie 
fallow  to  recover.  It  is  surprising  that,  having  attained  so  far,  the 
Basuto  have  not  attained  further,  in  returning  to  the  land  the  refuse 
of  the  crops  in  the  shape  of  straw,  instead  of  burning  this  on  the  clear- 
ings where  the  grain  is  threshed  by  the  primitive  method  of  beating  it 
with  sticks. 

All  cultivation — with  rare  exceptions — is  done  by  the  plough,  drawn 
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either  by  oxen  or  ponies.  Hoes  are  used  for  cleaning  the  erops,  siekles 
for  reaping.  The  men  do  the  ploughing,  harrowing,  and  sowing ;  men 
and  women  the  hoeing  and  harvesting.  Nothing  could  be  more 
picturesque  than  the  ordinary  prospect  in  Basutoland,  the  rich  green 
crops  on  the  lowlands,  the  live  stock  grazing  over  the  slopes,  and  the 
villages  perched  up  amongst  the  crags,  commanding  a  view  of  all  below. 
In  the  spring  or  summer,  when  the  air  is  clear,  the  contrast  of  colours 
in  the  green  herbage,  the  brown  houses,  and  the  reddish-brown  rocks 
resembles  a  peep  into  fairyland.  At  the  same  time,  distance  lends 
enchantment  to  the  view,  for  the  average  Basuto  are  as  filthy  in  their 
habitations  and  food  as  the  wildest  tribes  of  the  interior — more  so, 
indeed,  in  food  than  almost  any  people  I  have  come  across.  An  ordinary 
village  consists  of  from  less  than  half  a  dozen  huts  to,  in  the  case  of  a 
chief,  forty  or  fifty.  The  huts  are  of  stone,  thatched  with  grass.  Many 
are  rectangular,  of  good  size,  especially  those  of  the  chiefs,  and  in  a  few 
cases  roofed  with  corrugated  iron.  The  majority  are  circular,  some 
10  feet  in  diameter,  with  a  fairly  decent  door,  and  perhaps  one  or  more 
windows,  ranging  from  mere  holes  blocked  by  a  single  stone  or  rag,  to 
others  2  or  3  feet  high  by  2  feet  broad.  A  reed  fence  forms  a  sort  of 
courtyard  to  each  hut,  or  perhaps  several  huts,  the  doorway  hung  with 
an  old  sack  as  often  as  not,  and  leading  out  on  to  the  refuse  mound,  the 
accumulation  perhaps  of  years.  The  precincts  are  impossibly  filthy — 
bones,  hoofs,  horns,  and  other  refuse  lie  about  everywhere.  In  every 
village  there  are  one  or  more  *'  kraals ''  built  of  stone,  in  which  at  nights 
the  live  stock  are  kept. 

In  live  stock  and  poultry  the  Basuto  are  distinctly  well  ofif;  they 
have  horses,  asses,  cattle,  pigs,  sheep,  goats  of  several  breeds,  including 
the  Angora,  turkeys,  geese,  ducks,  fowls,  pigeons,  and  occasionally 
guinea-fowl.  A  few  of  the  chiefs  have  ostriches — a  standing  grievance 
to  the  people  on  whose  crops  they  batten.  On,  or  rather  partially  in, 
the  ground  are  built  little  shelters  of  stone  for  the  poultry,  each  large 
enough  to  accommodate  a  sitting  bird.  As  all  wild  camivora,  and 
indeed  all  mammals  larger  than  a  mole,  have  been  exterminated  in  the 
inhabited  districts,  the  defenceless  occupants  are  not  molested.  Dogs 
are  the  plague  of  the  country — curs  of  every  description,  some  showing 
a  grotesque  likeness  to  such  noble  ancestors  as  mastiffs,  St.  Bernard's, 
setters,  and  pointers;  the  majority  of  the  ginger-coloured,  prick-eared, 
sharp-nosed,  curly-tailed  type  usually  in  favour  with  the  African. 

At  one  time,  probably,  the  country  was  wooded  with  dwarf  forest ; 
now  it  is  absolutely  bare,  exoept  for  scrub  and  heather  high  up  in  the 
mountains.  The  only  fuel  in  use  is  the  dung  of  cattle,  the  collecting 
and  drying  of  which  is  a  chief  industry  of  the  Basuto  women  all  the 
year  round.  In  the  inhabited  districts,  there  is  no  undergrowth  larger 
than  the  wild  raspberry  and  blackberry,  both  of  which  are  widely 
distributed.     There  is  no  bracken — at  least,  I  have  seen   none.     A 
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conspicuous  flower  in  the  low  country  is  a  dark-red  wild  zinya,  in  colonies 
here  and  there.  Trefoils  grow  luxuriantly  in  most  places,  the  commonest 
being  one  with  a  brilliant  dark  crimson  flower,  and  leaves  no  larger  than 
the  shamrock.     The  British  buttercup  and  red  poppy  are  everywhere. 

Nowhere  in  the  world  is  there  a  country  more  destitute  of  game, 
furred  or  feathered.  Follow  the  roads  or  bridle-paths,  ride  wide  of  these 
anywhere  in  the  inhabited  regions,  and  in  50  miles  you  will  not  see  as 
much  as  a  dropping  of  a  hare  or  francolin.  Everything  in  thiB  way 
has  been  exterminated.  Quail  (C7.  capensia),  being  migratory,  are  to  be 
had  in  their  season  in  fair  numbers,  though  mercilessly  persecuted  by 
men,  boys,  and  dogs.  A  lovely  blue  rook  pigeon  {Phoeonoia  vtnaeea) 
is  fairly  abundant,  by  reason  of  its  haunts  in  the  precipices  being 
inaccessible.  High  up  in  the  mountains  Pelea  capreolua  (a  small  grey 
antelope)  are  fairly  plentiful,  though  difficult  of  approach  by  reason  of 
their  goat-like  haunts  and  habits,  and  their  extraordinary  powers  of 
vision  and  hearing.  Baboons  inhabit  such  mountains  as  Machachi, 
though  what  they  subsist  on  is  a  mystery.  A  fair  bag  of  francolins  and 
hares  can  be  had  on  the  higher  mountains  intervening  between  the 
native  locations.  In  the  low  countries,  on  newly  ploughed  land,  I  have 
several  times  seen  small  flocks  of  ibis.  .V  common  and  very  confiding 
bird  of  prey  seen  everywhere,  very  often  on  the  telegraph  wires,  is 
a  small,  beautifully  coloured  terracotta-red  and  French-grey  kestrel. 
The  hooded  raven  is  as  ubiquitous  as  in  most  African  countries. 
Another  species,  all  black  and  of  lighter  build,  is  especially  amusing 
to  watch,  with  his  merry  gurgling  crow  and  dancing  antics.  During 
my  stay  in  Maseru,  I  twice  remarked  a  pair  of  large  owls  {Bttho  verreauxi) 
in  the  eucalyptus  and  wattle  plantation  known  as  "  Hades."  Widow 
finches  are  very  numerous,  and  destructive  to  crops.  Larks  and  creep- 
ing warblers  are  the  commonest  birds  in  the  open  country.  Bulbuls 
and  sparrows  are  plentiful  in  the  townships,  where  they  levy  heavy  toll 
on  the  fruit.  Rollers,  hoopoes,  and  nightjars  are  very  rarely  seen. 
A  few  duck  are  to  be  seen  now  and  again  on  out-of-the-way  pools.  It 
is  not  a  snipe  country.  On  the  little-known  slopes  of  the  Drakensberg, 
on  the  eastern  border,  there  are  rumoured  to  be  such  mighty  antelopes 
as  the  eland  and  hartebeeste,  also  leopards  and  other  carnivora.  Snakes 
are  very  rarely  met  with,  if  I  am  to  judge  from  my  own  experience.  I 
collected  one  harmless  species  at  10,000  feet  on  Machachi,  which  Mr. 
Boulengor  determines  as  Amplorliinus  multimaculatuSj  one  of  the  Psam- 
mopliidiu,  or  sand-snakes  ;  perhaps  I  saw  the  sloughs  of  about  two  more 
found  in  the  lowlands.  Two  species  of  diptera — an  JEstrid  and  a  pupi- 
parous  species — are  parasitic  on  horses  chiefly.  Qastrophilus  equi  repro- 
duces its  species  in  the  ordinary  way,  by  depositing  its  ova  on  the  hairs 
of  the  forehand,  whence  they  are  l)ittcn  off  by  the  host,  swallowed,  and 
matured  as  larvjc  in  the  stomach.  Hippohosca  rufipes  has  a  more  re- 
markable life-history,  as  given  me  by  Mr.  K.  K.  Austen,  of  the  Natural 
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History  Museum :  "  The  female  produces  a  single  living  larva  at  a  time, 
the  lava  attaining  fall  growth  within  the  hody  of  the  mother  by  means 
of  a  sort  of  placental  connection  with  the  wall  of  the  oviduct.  On 
being  extruded,  the  larva  at  once  pupates,  in  consequence  of  which  the 
group  of  flies  to  which  Hippohosca  belongs  has  been  termed  Pupipara." 
There  is  much  to  be  done  for  entomology  in  the  highlands,  and  even  in 
the  lowlands,  in  the  less-known  orders.  In  fact,  I  think  up  to  the  time 
of  my  visit  nothing  in  this  way  had  been  collected,  except  Rhopalocera 
by  Mr.  Trimen  long  ago.  Quite  a  number  of  my  Heterocera  proved 
new;  also  one  Ehopaloceron,  taken  high  up  in  the  mountains,  a  good 
many  Hymenoptera,  and  one  large  Arachnid,  described  by  Mr.  li.  I. 
Focock.  The  only  land-shell  so  far  recorded  from  Basutoland  is  one 
from  Maohachi,  described  by  Mr.  Edgar  Smith  as  Achatina  Machachensis, 
n.  sp. 

The  Basuto  deserve  every  credit  for  their  energy  and  industry  in 
agricultural  development,  even  though  the  motive  be  money  wherewith 
to  purchase  live  stock  and  wives.  But  when  this  has  been  said  for 
them,  with  the  exception  of  such  enlightened  chiefs  as  Jonathan  Molapo 
and  those  of  the  younger  generation  who  have  been  highly  educated 
by  the  missionaries,  they  are  far  below  the  natives  of  the  interior  in 
that  healthy  morale  which  characterizes  wild  men. 

All  who  have  travelled  in  the  interior  of  Africa  will  have  experienced 
the  extraordinary  hospitality  of  its  peoples,  though  it  may  be  not  all 
at  once,  perhaps,  because  either  the  strangers  are  objects  of  terror  or 
suspicion,  or  because  they  will  precipitate  hostilities  by  helping  them- 
selves to  what  they  find  without  first  exchanging — what  very  often  are 
the  most  absurd — preliminary  courtesies,  or  for  some  other  reason.  In- 
variably, when  once  friendly  relations  have  been  established,  hospitality 
is  met  with  everywhere;  whatever  the  people  have  in  the  shape  of 
food  they  bring — fowls,  eggs,  vegetables,  grain ;  in  the  case  of  chiefs, 
a  goat,  a  sheep,  or  a  bullock.  If  such  hospitality  is  withheld,  it  is 
considered  hostility — in  fact,  a  declaration  of  war,  if  not  explained. 
DuriDg  my  time  in  Basutoland,  it  often  happened  that  I  slept  out  where 
night  overtook  me,  sometimes  without  a  bite  of  food  or  drink,  but  never 
once  did  a  native  ofier  me  anything,  nor  would  they  sell  me  as  much 
as  an  egg  at  any  price.  On  the  other  hand,  from  their  chiefs  down- 
wards, they  were  not  ashamed  to  beg.  Nsani  of  Maseru  came  to  me 
to  beg  meat  from  the  carcase  of  a  Government  horse  on  which  I  was 
holding  a  post-mortem. 

A  fair  test  of  the  African's  status  as  a  man  is  the  standard  of  virtue 
prevailing  amongst  his  female  kind.  It  used  to  be  said  of  the  Amazulu, 
'*  A  waggon-load  of  trade  goods  will  not  buy  the  dishonour  of  a 
woman  1"  The  same  applied  to  the  Nyasa  tribes  in  days  gone  by. 
Doubtless  it  still  holds  good,  except  in  the  case  of  abandoned  women 
in  the  neighbourhood  of  European  settlements.     It  cannot  be  said  of 
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tho  Basuto  women,  whose  immorality  is  without  restraint  What  a 
contrast  to  the  women  of  the  interior,  whose  modesty  is  such  that,  even 
when  in  a  European's  employ  for  quite  a  time,  they  will  rarely  address 
a  word  to  him  on  any  matter  however  urgent,  nor  can  they  readily  he 
brought  to  reply  to  a  question  addressed  to  them  in  connection  with 
their  work  or  pay  I  The  result  of  this  polyandrous  propensity  on  the 
part  of  the  Basuto  women  is  that  disease  is  exceedingly  prevalent. 

The  Basuto  possess  almost  none  of  that  interest  which  attaches  to 
wild  men.     Their  nataral  habits,  the  outcome  of  instinct,  have  been 
lost  from  contact  with  whites,  whose  vices  they  have  absorbed,  without 
their  virtues.     The  first  impression  one  has  of  them  is  that  they  are 
a  mongrel  race,  not  Bantn,  but  a  cross  between  these  and  some  xanthous 
people  of  South  Africa,  with  perhaps  some  European   blood  as  well 
All  colours  are  they — bronze,  yellow,  and  yellowish-white.     A  common 
feature  noticeable  amongst  them  is  a  long  hooked  nose,  of  Semitic 
shape  above,  having  the  squat  tip  and  wide-open  orifices  of  the  negro. 
Some  have  hatchet  faces,  beetle  brows,  lantern  jaws,  thin  lips,  or 
almost  almond-shaped  eyes.     Bishop  Steere's  definition  of  a  *' nigger" 
as  opposed  to  a  *'  native ''  used  to  be  *'  a  native  in  European  clotbiDg.' 
Dress  up  a  negro  with  a  view  to  making  him  as  grotesque  a  figure  as 
possible,  and  you  have  a  very  fair  idea  of  the  ordinary  Mosuto.    A 
tawdry  multi-coloured  woollen  night-cap  with  a  bobbin-like  tassel  is 
worn,  pulled  down   over   the  head,  covering  the  brow,  the  ears— »8 
often  as  not — and  the  nape  of  the  neck.     The  only  upper  garment 
of  any  sort  is  a  coloured  woollen  blanket  or  shawl  with  fringes,  worn 
humped  over  the  shoulders,  where  it  is  pinned  by  a  safety-pin  about  6 
inches  long,  specially  imported  for  the  purpose.     Below  this  are  trousers, 
tattered  and  plastered  with  patches  of  cloth  of  all  kinds,  retained  i^ 
position  by  a  money-belt,  or  it  may  be  braces.     Clumsy  boots,  witli 
or  without  putties,  or  bandages  of  rags,  complete  the  illusion.     Figures 
such  as  these  throng  the  towns  and  elbow  and  jostle  one  another  in  the 
stores,  or  are  to  be  met  on  the  roads  and  paths,  perched  on  the  backs  of 
unkempt  ponies.     No  Mosuto  will  walk  a  yard  if  he  can  help  it ;  failing 
a  pony  or  donkey,  they  will  ride  an  ox  or  a  cow,  small  boys  at  play 
even  a  goat. 

The  dress  of  the  women  resembles  rather  that  of  the  Dutch.  On 
their  heads  they  wear  coloured  handkerchiefs  tied  under  the  chin, 
bright  colours,  such  as  orange,  yellow,  and  green,  being  in  especial 
demand.  The  only  other  garment  is  a  plain  print  dress,  with  a  shawl 
over  the  shoulders.  Women  living  in  the  towns  as  a  rule  wear  stock- 
ings and  shoes. 

The  above  description  applies  only  to  the  Basuto  aa  a  whole.  In 
the  case  of  some  chiefs  and  of  the  educated  members  of  the  tribe,  their 
dress  is  identical  with  that  of  the  European  in  the  minutest  detail,  even 
to  high  linen  collars. 
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European  settlements  are  a  pleasing  contrast  to  other  parts  of 
the  country,  for  they  are  green  oases  in  an  otherwise  treeless  waste. 
Many  European  timber  trees  and  all  fruit  trees  thrive  well  with  little 
care.  The  oak  grows  as  luxuriantly  and  twice  as  fast  as  in  Great 
Britain,  bearing  acorns  more  than  double  the  normal  size.  Its  timber 
is  not  as  hard,  owing  to  its  quicker  growth.  Scotch  firs — indeed,  all 
firs — do  particularly  well ;  also  the  walnut,  Spanish  chestnut,  beech, 
mountain  ash,  and  black  poplar.  The  willow  does  well  in  moist  land.  I 
was  disappointed  not  to  see  either  the  elm  or  the  lime.  In  the  residency 
garden  at  Maseru  there  are  many  familiar  shrubs  from  home,  including 
lilac,  laurel,  box,  and  syringa.  Common  creepers  on  the  houses  of 
Europeans  are  jasmine  (white  and  yellow),  honeysuckle,  clematis,  and 
passion  flower.  Privet  as  a  fence  grows  with  great  vigour,  a  mass  of 
strong-smelling  flower  in  the  summer.  The  quince  also  is  largely 
utilized  for  fences,  so  that,  with  its  handsome  and  highly  edible  bright 
yellow  fruit,  it  is  as  profitable  as  conspicuously  pretty.  Fences  of 
cherry  are  occasionally  seen ;  one  in  particular  do  I  remember  in  the 
Government  secretary's  garden,  which  provided  more  than  one  cherry 
tart  for  the  police  mess.  Owing  to  the  complete  rest  afforded  by  the 
hard  winter,  stone  fruits  grow  anyhow,  bearing  crops  so  heavy  as  to 
cause  their  branches  to  split  under  the  weight.  There  are  apricots, 
peaches,  nectarines,  a  few  plums,  greengages,  pears,  apples,  mulberries, 
figs,  and  grapes,  not  always,  it  may  be,  producing  fruit  of  the  best  quality , 
but  in  astounding  quantity.  Never  anywhere  have  I  seen  heavier  crops 
of  apricots  than  on  some  of  the  trees  in  the  police  mess  garden  at  Maseru. 
Bush  fruits  I  saw  none,  except  two  stunted  gooseberry  bushes  in  the 
garden  at  Motsekuwa.  The  strawberry  is  widely  distributed.  The 
winters  are  too  severe  for  such  tropical  fruits  as  the  banana,  the  paw- 
paw, and  the  custard  apple.  Lemons  do  very  well  at  Moriya ;  oranges 
are  nowhere  a  success.  Vegetables  are  somewhat  disappointing — perhaps 
because  they  do  not  receive  sufficient  care.  Cauliflowers,  cabbages, 
Jerusalem  artichokes,  beans,  and  asparagus  are  about  the  best.  Potatoes, 
as  a  rule,  are  very  poor. 

The  great  mistake  made  hitherto  in  timber-planting  in  Basutoland 
has  been  the  universal  introduction  of  the  eucalyptus,  with  its  known 
tendency  to  desiccate — in  a  country  already  too  dry — and  to  poison  all 
other  vegetable  growth  in  its  vicinity.  The  Australian  wattle  would 
have  been  preferable. 

Firs  would  have  been  best  of  all,  for,  though  slow  growers,  they 
thrive  capitally,  and,  shedding  their  spines,  these  retain  the  moisture  in 
the  soil  after  the  manner  of  coconut-fibre. 

Much  has  been  written  of  the  pony  of  the  country — that  he  is  a 
paragon  of  soundness,  of  bottomless  endurance,  worth  any  money.  After 
ten  months'  purchasing  for  army  requirements,  my  experience  is,  the 
first  qualification   is  rarely  met  with   in  adult  animals;  the  second 
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results  from  the  spartan  rearing,  inyolving  the  surrival  of  only  the 
fittest;  and,  granted  the  two  first,  the  third  follows  as  a  matter  of 
course.  The  Mosuto — after  the  manner  of  the  native — is  a  bad  master 
to  his  beast,  using  him  hardly,  working  him  as  if  regardless  of  his 
being  flesh  and  blood,  and  begrudging  him  any  other  food  than  such 
grass  as  he  is  able  to  pick  up  for  himself.  No  oompassion  is  shown  for 
either  extreme  youth  or  old  age. 

By  far  the  most  interesting  portion  of  the  Protectorate  is  the  moun- 
tainous eastern  half,  commencing  about  30  miles  east  of  Maseru,  and 
extending  to  the  Natal  border.  XTnfortunaiely,  having  my  duty  to  do, 
the  most  I  was  able  to  do  was  to  enter  the  promised  land — in  other 
words,  to  make  the  ascent  of  Mount  Machachi  and  put  in  three  days  on 
its  slopes.  This  had  been  reported  to  me  to  be  the  highest  mountain 
in  the  country,  11,000  feet;  but  I  was  afterwards  assured  by  the  Rev. 
B.  II.  Dyke,  of  Moriya,  whose  father  was  the  pioneer  Huguenot  mis- 
sionary in,  I  think,  1844,  that  Mount  Hamilton,  on  the  eastern  border, 
is  considerably  higher — over  12,000  feet,  and  that  Machachi  is  not  as 
much  as  is  believed  by  the  Protectorate  officials. 

Leaving  my  spare  horses  and  mules  at  a  point  about  7  miles  from 
the  foot  of  the  mountain,  and  using  two  ponies  for  our  packs,  myself 
and  servant,  with  two  natives,  walked  to  the  base,  and  the  next  morning 
climbed  the  mountain  by  a  fairly  good,  though  steep,  circuitous  track 
to  a  col  some  800  or  1000  feet  from  the  summit,  where  we  put  in  two 
nights  in  the  open.  It  was  in  the  rainy  season,  but,  with  the  exception 
of  the  first  night,  the  weather  was  fine,  though  cold  and  boisterous. 

From  the  bare  ill-watered  lowlands  to  the  slopes  of  Machachi,  with 
its  abundant  clear  cold  streams,  its  invigorating  atmosphere,  its  pro- 
fusion of  wild  flowers,  and  new  forms  of  insect  and  animal  life  at  every 
turn,  was  indeed  a  delightful  change.  About  half  its  time  the  rocky 
peak  is  hidden  in  the  clouds.  During  the  cold  season  the  snow  lies  for 
weeks  and  months  on  the  upper  slopes. 

Pelra  capreohis  are  tolerably  plentiful  at  the  higher  altitudes,  and  I 
was  glad  to  have  this  opportunity  of  observing  them.  Like  goats,  they 
look  for  danger  from  below,  not  from  above.  From  the  nature  of  the 
country  they  frequent  they  are  diflicult  to  approach,  for  the  slopes  are 
open,  steep,  and  covered  with  loose  stone,  and,  sound  travelling  readily, 
the  least  noiso  made  by  displacing  a  stone  tells  its  tale.  Then  from 
the  slope  above  or  across  a  valley  comes  the  weird  cry  of  alarm — 
"  ITaa !  *' — from  a  buck  standing  motionless  amongst  rocks  the  colour 
of  his  coat.  I  have  tried  to  locate  the  whereabouts  of  a  buck  for  several 
minutes,  during  which  he  has  periodically  uttered  his  alarm,  but  have 
not  been  able  to  distinguish  him  until,  in  turning  to  go,  his  white  tail 
betrays  his  form.  High  up  on  the  mountain  I  remarked  a  field  rat 
with  large  ears,  of  which  I  could  not  secure  a  specimen,  having  neither 
a  gun  nor  a  trap. 
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Wild  flowers  are  in  extraordinary  profasion — heaths,  ixia,  gladioli, 
byaciaths,  primulas,  carnations  of  tiny  size,  meadow  orchids,  girania, 
and  ferns. 

The  summit  of  Maohachi  is  of  solid  rock,  in  process  of  disintegration 
in  the  alternating  heat  and  frost.  Dr.  Flett,  of  the  Geological  Survey 
Museum,  has  determined  a  specimen  of  this  to  be  amjgdaloidal  lava, 
containing  apophyllite  and  prehnite,  coated  with  dark  green  chlorite. 
Another  rock  from  1000  feet  lower  altitude  is  pronounced  by  the  same 
authority  to  be  ophitic  olivine  dolerite  reddened  by  decomposition. 

All  over  the  mountain  there  are  abundant  streams  of  the  clearest 
water  possible,  often  flowing  over  beds  or  through  basins  of  solid  rock. 
Water  oozes  from  under  the  rocks  within  150  feet  of  the  summit. 

Parts  of  the  mountain  are  sheer  precipice,  especially  to  the  north- 
west and  north-east  From  the  summit,  looking  eastward,  the  view  is 
one  of  magnificent  and  weird  grandeur,  a  knotted  mass  of  mountains, 
little  inferior  to  Machachi,  the  contour  of  which  no  man's  eye  could 
define.  In  the  opposite  direction,  the  vast  expanse  of  what  in  com- 
parison is  flat  country  lacks  salient  features  on  this  account,  and,  at  the 
time  I  viewed  it,  was  much  obscured  by  the  lowland  haze. 

Much  has  been  written  in  reports  of  the  richness  of  Basutolaud  as 
ft  grain  country,  producing  for  its  size  more  maize  and  wheat  than  any 
other  part  of  South  Africa.  If  this  is  to  be  maintained  in  the  future, 
some  effective  scheme  must  be  evolved  to  preserve  the  rainfall  for  the 
land,  and  prevent  the  wholesale  wash  off  and  wash  out  of  the  Earth's 
surface  ever  increasingly  going  on.  In  the  neighbourhood  of  towns,  on 
the  roads  and  tracks,  and  on  slopes  denuded  of  vegetation,  watercourses 
are  formed — at  fir^t  the  merest  crevasses,  ultimately  becoming  huge 
ravines  30  or  40  feet  wide  and  20  deep,  which  receive  the  rainfall  of 
a  large  area  of  land,  bearing  this  away  with  little  or  no  benefit  to  the 
land  drained,  at  the  same  time  washing  off  its  top  soil  in  doing  so, 
besides  carrying  away  huge  masses  of  earth  from  the  banks  of  the  ravines 
themselves.  What  is  wanted  is  to  arrest  the  growth  of  such  water- 
courses where  formed,  and  to  prevent  their  formation  by  enabling  the 
land  to  absorb  its  rain,  which  may  be  done  by  not  denuding  it  of  its 
grass — better  still,  by  planting  timber.  It  is,  of  course,  hopeless  to 
look  to  native  enterprise  to  do  anything  in  this  way.  Therefore  it  can 
only  be  done  by  Government,  with  funds  raised  by  taxation. 

Bridges  are  badly  wanted  across  the  Great  Caledon  river  (where, 
when  the  river  is  very  high,  the  pont  cannot  work),  the  Little  Caledon 
river,  and  the  Makhaleng  river  on  the  north  of  Mohaleshoek,  which,  in 
the  rainy  season,  delay  traffic  for  dajs  on  end,  causing  loss  of  property 
and  sometimes  loss  of  life  as  well. 

It  is  late  somewhat  to  legislate  for  contagious  diseases,  but  much 
good  might  yet  result  from  this,  in  the  case  of  man  and  beas*.  No 
country  in  all  Africa  could  be  better  off  in  facilities  offered  to  the 
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Datives  to  educate  themselyes.  There  are  mission  stations  at  every  few 
miles — those  of  the  Churoh  of  England  with  its  headqoarterB  at  Masite, 
the  Boman  Church,  and,  most  numerous  of  all,  the  French  Protestant 
Mission  with  its  headquarters  at  Moriya.  All  are  deserving  of  the 
greatest  credit  for  the  pitch  of  education  to  whioh  so  many  of  the 
young  Basuto  have  attained. 

No  man  could  desire  a  healthier  or  pleasanter  climate  than  that 
of  Basutoland.  It  nearly  resembles  what  that  master  man  and  mind. 
Sir  Bichard  Burton,  has  termed  the  **  champagne  air  of  the  desert." 
Never  does  one  experience  any  sensatioo  of  lassitude.  It  is  hot  in 
the  hot  season,  though  not  oppressively  so.  Daring  the  snmmer  I 
was  there,  the  maximum  temperature  in  the  low  country,  i.e.  5000  to 
5500  feet,  did  not,  I  think,  exceed  94°.  The  cold  is  proportionately 
much  greater,  lo''  to  20°  of  frost  not  being  uncommon,  acoompanied  by 
hail,  snow,  and  cutting  winds,  fatal  alike  to  man  and  beast.  In  June, 
1902,  there  was  just  such  a  spell  of  cruel  weather — hail,  snow,  rain, 
wind,  and  frost,  in  conjunction  or  rapid  succession,  productive  of  whole- 
sale disaster.  There  were  reported  to  have  died  from  exposure  to  it, 
between  Aliwal  north  and  the  south-west  border  of  Basutoland,  some 
twenty- eight  natives.  There  was  hardly  an  owner  of  live  stock  in  the 
country  who  did  not  suffer  heavily.  For  quite  a  fortnight  the  snow 
lay  at  Mafeteng,  altitude  about  5100  feet.  As  is  only  to  be  expected 
from  the  conformity  of  the  country,  there  are  terrific  thunderstorms  in 
the  hot  Ecason.  If  the  traveller  comes  in  for  one  in  the  Moriya-Masite- 
Eheme  valley,  he  cannot  fail  to  be  impressed  by  the  awful  grandeur 
of  the  elements — the  inky  black  masses  of  clouds  rushing  together  from 
over  the  mountain-tops,  the  lurid  lightning  thrilling  him  to  his  marrow, 
the  deafening  thunder  exploding  and,  as  it  were,  splitting  the  rocks 
on  the  slopes  above,  the  rain  and  wind  which  he  and  his  horse  cannot 
face.  For  the  time  being,  he  realizes  what  it  is  to  feel  ai  the  mercy  of 
the  Creator.  Luckily,  such  storms  are  of  short  duration ;  thirty  minutes 
and  the  worst  is  over.  The  difficulty  then  is  the  impassability  of  the 
streams  and  watercourses,  to  say  nothing  of  the  slippery  state  of 
the  paths. 

The  Sesuto  Language. 

On  first  hearing  Sesuto  spokeD)  it  appears  not  to  be  a  Bantu  toogue.  On 
closer  acquaintance,  there  can  be  no  douht  it  is,  though  of  another  class  to  that 
of  tlie  tribes  of  equatorial  Africa.  It  abounds  in  the  letters  h  and  o.  Many 
words  end  in  -vg. 

Seven  clasaes  of  nouns  only  are  admitted  in  what  is  at  present  the  standard 
grammar,  compiled  by  Mabille  and  Jacottet.  Myself,  I  should  be  inclined  to 
revise  these  by  altering  the  prefix  of  one,  and  by  adding  three  more  classes : — 

Cla88  I. — Prefix  :  sing,  "mo-,"  pi.  "ba-'*:  motho,  batho,=  person. 

Class  II. — Prefix :  sing.  "  mo-,''  pi.  "  me-" :  motsi,  metsi,  =  village. 

Ci*A88  III.— Prefix :  sing,  "le-,"  pi.  "  ma-" :  leiba,  ma!ba,=  blue  rock  pigeon. 
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Class  IV.— Prefix :  sing.  "  se-,"  pi.  "  li-" :  seolo,  liolo,  =  ant-hill. 
Class  V. — Prefix:  sing,  "bo-,"  pi.  **  ma-":  bosiu,  ma8iu,=  night. 
Class  VF. — Having  no  prefix  in  the  singular :  ntsintsi,  dintsintsi^  =  flj. 
Class  VII. — Having  irregular  plural :   leihlo,  mahlo,  =  eye ;    leino,  meno,  = 

tooth. 
Class  VIII. — Having  no  prefix :  metsi,  =  water. 
Class  IX. — Infinitives  of  verbs :  *'  bo  "  :  ho  palama,  =  to  ride,  riding. 
Class  X. — Locative :  "  ha." 
I  am  indebted  to  Sir  Harry  Johnston  for  the  insertion  of  Class  X. 


A  few  common  verbs 

Ho  ya  =  to  eat.  Ho  hela  =  to  cut  grass. 

„  nwa  =  „  drink.  „  tbiba  =  „  stop. 

„  tlisa  =  „  bring.  „  bitsa  =  ,,  call. 

„  tlosa  =  „  take  away.  „  lema  =  „  cultivate. 

At  a  person's  is  expressed  by  **  ha."  "  Ha  Bereng  "  =  **  At  Bereng'd."  At, 
on,  or  in  a  place,  by  a  suffix  ending  in  -ng :  "  Thabaneng  "  =  '*  On  the  hill.''  The 
usual  greeting  is  *'  Dumela  1 "  or  if  addressed  to  a  chief  or  European,  "  Dumelft 
Morena ! "  «•  I  trust  you,  chief! "  to  which  the  reply  is  a  long-drawn  **  E — E — E !  "" 
This,  as  \  rule,  is  followed  by  the  question,  "  U  ea  kae  ?  "  =  "  Where  are  yoiK 
going?" 

As  a  people,  the  Basuto  are  impertinently  inquisitive,  questioning  one  or- 
one's  followers  on  meeting,  continuing  this  until  they  have  passed  out  of  earshot,^ 
or  even  accompanying  one  some  distance  to  do  so.    Many  hundreds  of  times  have 
I  been  obliged  to  rid  myself  of  noisy  inquirers  by  telling  them  to  go  their  way 
and  leave  me  to  go  mine.    A  common  practice  is  to  ask  for  matches — even  to  > 
stop  one  expressly  for  the  purpose,  by  shouting  from  a  distance. 

From  this,  and  from  tbeir  general  behaviour  to  Europeans  in  a  hundred  other 
ways,  it  is  obvious  they  have  not  that  respect  for  them  which,  from  contact  with 
the  tribes  of  the  interior,  and  even  the  Zulus,  one  has  come  to  expect.    Familiarity  - 
with  the  lowest  class  of  wbite,  some  of  whom  are  to  be  found  in  Basutoland,  haa^ 
bred  contempt. 


THE  ANTARCTIC  EXPEDITION. 

The  mails  which  reached  this  ootmtry  during  the  month  of  May  haver 
brought  numerous  private  letters  from  members  of  the  British  Antarctio 
Expedition  as  well  as  the  official  report  of  Captain  Soott.  The  latter 
will  form  the  basis  of  the  communication  to  be  made  by  the  President 
at  the  meeting  of  June  10,  on  the  results  of  the  first  season's  work  in 
the  Antarctic;  but  various  details,  supplementing  those  previously 
published,  are  to  be  gathered  from  the  letters  above  alluded  to,  extracts 
from  which  have  been  published  in  the  public  press.  The  fuller  in- 
formation thus  available  confirms  in  the  most  satisfactory  manner 
the  favourable  impression  conveyed  by  the  original  telegram  as  to  the 
results  attained,  both  at  the  base  station  and  during  the  various 
sledge  expeditions.    Among  the  most  important  geographiccJ  results, 
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in  addition  to  those  previously  mentioned,  are,  in  the  first  place,  the 
disoovory  that  Mounts  Krebus  and  Terror  form  part  of  a  comparaUvely 
small  island,  the  so-called  McMurdo  bay  being  in  reality  a  strait;  and 
in  the  BQcond  the  eetabliahment  uf  the  fact  that  a  greitt  continental  maea 
of  inland  ieo  esteude  weptward  a  considerable  distance  from  tlie  coast, 


at  an  altitude  of  9000  feet.  It  was  during  (be  sledge  expedition  of 
Lieut.  Armitage  and  Lieut.  Skelton  that  this  ice-sheet  was  BBcemlsS, 
the  acoompliahment  of  the  feat  entailing  the  greatest  dilSoulties,  The 
party  had  no  doga,  and  were  obliged  to  drag  their  own  sledgee,  which 
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had  to  be  continually  unloaded,  lowered  down  into  crevasses  50  to  60 
feet  deep,  and  hauled  up  on  the  other  side.  Arrived  at  the  summit,  one 
man  suffered  severely  from  the  rarefied  air.  The  extensive  character 
of  the  land  discovered  during  Captain  Scott's  southward  sledge  journey 
eeems  fully  borne  out  by  the  further  details  received,  and  the  mountain 
ranges  which  traverse  it  are  said  to  reach  a  height  of  14,000  feet.  It 
appears  that  the  land  discovered  at  the  eastern  end  of  the  ice-barrier  is 
distinct  from  the  southward  extension  of  Victoria  Land,  and  Captain 
Scott  proposes  to  name  it  King  Edward  VII.  Land. 

As  regards  the  voyage  of  the  Morning^  and  the  meeting  with  the 
Discovery,  it  is  stated  that  the  antarctic  circle  was  crossed  on  Chiistmas 
Day,  three  weeks  after  leaving  Lyttelton,  t^o  islands  being  discovered 
the  same  day.  On  January  3  Victoria  Land  was  sighted,  but  it  was 
not  until  the  8th  that  a  landing  was  effected  at  Cape  Adare.  Proceeding 
through  heavily  packed  ice,  a  party  landed  at  Possession  island,  which 
was  covered  \v  ith  penguins.  A  wide  track  had  been  made  by  the  birds 
to  the  centre  of  the  island,  the  larger  stones  being  removed  from  the 
paths.  In  the  neighbourhood  of  Wood  bay  and  Coulman  island  the  ice 
was  especially  heavy.  On  January  14,  a  landing- party  left  a  record 
at  Franklin  island,  and  four  days  later  letters  from  Captain  Scott, 
which  had  been  deposited  at  Cape  Crozier,  were  taken*  off.  The 
Morning  continued  to  force  her  way  through  the  pack,  and  on 
January  23  sighted  the  Discovery ,  which  was  separated  from  the  relief 
ship  by  10  miles  of  fast  ice,  so  that  the  two  expeditions  effected  a 
junction  by  means  of  sledges.  Subsequently  some  of  the  ice  broke 
away,  and  by  February  26  the  distance  between  the  two  ships  was 
reduced  to  5  miles ;  but  not  even  the  heaviest  gales  did  anything  to 
further  break  up  the  intervening  ice-fields.  Captain  Scott  considers 
that  the  season  was  exceptionally  bad,  for  last  year,  after  the  one  year's 
Ice  originally  found  at  the  spot  had  broken  away,  the  water  remained 
open  for  at  least  six  weeks.  At  the  time  of  writing,  shortly  before  the 
departure  of  the  Morntng,  the  weather  was  getting  much  colder  and 
more  blustering.  The  leader  regretted  the  enforced  detention  prin- 
cipally on  account  of  the  waste  of  time,  for  all  the  party  remained  as 
keen  as  ever,  and  had  it  been  possible  to  return  to  New  Zealand  this 
season,  he  had  fully  intended,  if  possible,  to  return  for  a  third  season's 
work.  He  says  that  it  would  be  difficult  to  imagine  a  happier  or  more 
comfortable  community,  though  the  relief  party  saw  evident  traoes,  in 
the  appearance  of  the  explorers,  of  the  hardships  they  had  undergone, 
the  men  looking  years  older  than  when  they  set  out.  The  position 
of  the  winter  quarters  was  in  77°  51'  S.,  166^  42'  E. 

Among  the  incidents  and  personal  adventures  described  in  the 
correspondence,  one  of  the  most  striking  is  the  experience  of  a  young 
New  Zealander  on  the  Discovery's  staff — Hare  by  name.  He  formed 
one  of  the  party  sent  out  in  March,  1902,  to  deposit  a  record  at  Cape 
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Grozier,  which,  as  already  mentioned,  was  overtaken  by  a  blizzard 
when  not  more  than  10  miles  from  the  ship  daring  the  homeward 
journey.  Hare  became  separated  from  the  rest  of  the  party,  and, 
becoming  exhausted  in  his  fruitless  search  for  the  track,  fell  asleep 
in  the  snow.  He  remained  asleep  thirtynriz  hours,  being  soon  buried 
in  a  snowdrift ;  but,  strange  to  say,  awoke  on  the  seoond  day  little  the 
worse  for  his  hazardous  adyenture.  It  was  during  this  same  blizzard 
that  the  seaman  Yince  lost  his  life,  the  party  with  which  he  was  haying 
unwittingly  approached  a  precipice,  down  which,  being  the  foremost, 
he  must  have  been  precipitated,  no  trace  being  disooyered  of  the  missing 
man  by  the  search-parties  sent  out  from  the  ship. 

The  scientific  observations  have  been  carried  on  throughout  with 
great  thoroughness,  over  twelve  months'  continuous  work  being  done 
at  the  winter  quarters,  in  addition  to  a  considerable  amount  of  magnetic 
work,  soundings,  dredging,  etc.,  at  sea.  Mr.  Bernaochi  thus  describes 
the  work  accomplished  in  the  field  of  terrestrial  magnetism.  *'  All  the 
international  term-days  have  been  kept.  The  curves  are  unique  and 
of  a  most  interesting  nature.  The  very  large  annual  variation  in  the 
elements  is  perhaps  the  most  conspicuous  thing,  but  it  is  the  individual 
curve  that  is  so  interesting.  .  .  .  We  have  something  like  400  magneto- 
grams.  .  .  .  The  seismograph  has  been  working  the  whole  year,  but 
very  few  shocks  and  tremors  are  recorded.  Our  largest  are  on  May  25 
and  September  22,  which  seems  to  correspond  with  your  record  on 
April  18.  There  are  some  irregularities  in  the  line,  which  might  be  due 
to  the  Guatemalan  earthquake.  ...  I  have  also  a  year's  observations 
of  atmospheric  electricity."  The  lowest  temperature  recorded  during 
the  winter  was  -  GO^  Fahr.,  or  92°  of  frost. 
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The  Coal-fields  op  Scotland. 

*  The  Coal-fielda  of  Scotland.'    By  Robert  W.  Dron,  a.m.i.c.e.     London : 

Blaokle  &  Son.    1902. 

Id  a  volume  under  this  title,  extending  to  upwards  of  360  pageF,  and  illustrated 
with  sixteen  plates  giving  geological  maps  and  sections,  besides  woodcuts  in  the 
text,  the  author  deals  in  succession  with  the  coal-fields  of  all  the  coal-producing 
counties  of  Scotland.  There  is  also  a  general  chapter  on  the  Carboniferous  Forma- 
tion as  developed  in  Scotland,  one  on  the  Lothian  Oil  Shales,  one  on  Undersea 
Coal,  and  one  on  the  Duration  of  the  Scottish  Coal-fields.  This  last  contains  a 
variety  of  historical  and  statistical  matter,  the  statistics  being  necessarily  to  a 
large  extent  conjectural.  In  an  elaborate  table  on  pp.  326-398,  prepared  by  the 
author  about  1899,  and  originally  published  in  the  Transactions  of  the  Institute 
of  Alining  Engineers,  vol.  xviii.,  particulars  are  given  as  to  the  estimated  quantity 
of  coal  originally  available  in  every  coal-working  district  in  Scotland,  a  distinction 
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being  made  between  what  the  compiler  calls  '*  proven  coal  ^  and  "  reserve  coal." 
Under  the  head  of  "  proven  coal  *'  are  included  all  the  known  workable  seams  of 
2  feet  thick  and  over,  while  under  that  of  "  reserve  coal  ^'  the  author  has  reckoned 
all  the  seams  from  1  foot  to  2  feet  in  thickness  and  all  the  Feams  of  the  Carhoni- 
ferous  Limestone  lying  beneath  the  Millstone  Grit.  Taking  as  his  basis  data  con- 
tained in  the  report  of  the  last  Royal  Commission  on  coal,  he  has  then  calculated 
the  total  quantity  of  that  coal  that  has  already  been  worked,  and  has  arrived  at 
the  conclusion  that  there  remain  in  round  numbers  4635  millions  of  tons  of  "  proven 
coal  at  moderate  depths  "*  still  available,  besides  5994  millions  of  tons  of  tUn  and 
deep  seams.  In  this  latter  quantity  are  included  one  thousand  millions  of  tons 
under  the  Firth  of  Forth,  the  author  taking  a  different  view  from  Dr.  Hull  in  his 
book  on  '  Our  Coal  Resources,^  where  the  opinion  is  expressed  that  coal-mining 
under  the  Firth  of  Forth  is  impracticable  on  a  large  scale  on  account  of  the  danger 
from  water.  Undersea  workings  are  already  carried  on  from  Buckhaven,  Wemyss, 
and  elsewhere  on  the  Fife  shore,  and  preparations  are  being  made  to  test  the 
workableness  of  the  undersea  coal  near  Cockenzie  in  Haddingtonshire,  a  company 
having  leased  from  the  Crown  the  coal  for  2  miles  under  the  Firth  of  Forth  at  that 
point.  Mr.  Dron  thinks  that  a  fairly  safe  allowance  for  the  extent  of  coal  that 
may  be  worked  imdemeath  that  inlet  is  3  miles  from  each  coast.  According  to 
returns  which  have  been  collected  since  1876,  the  coal  raised  in  Scotland  in  the 
last  quarter  of  last  century  was  produced  by  the  different  counties  in  the  following 
proportions : — 


Conntles. 

Per  cent. 

Conntie*. 

Ptr  cent. 

Lanark        

...     55-90 

Clackmannan 

•  •  • 

...            ■..          X  t\J 

Xm,jT      •••                •••                ••• 

...     14-35 

Dnmbarton  ... 

•  •• 

...             ...          X  vv 

Fife  and  Kinross    . . . 

...     11-95 

Haddington 

•  •  • 

1-20 

Stirling       

...       605 

Dumfries   and 

minor 

producing 

Edinburgh 

...      3  75 

counties    ... 

•  •  • 

...               ■•.           U'od 

Linlithgow 

...      2-80 

Renfrew 

•  •• 

...          .  •  •       U'OO 

The  Lanarkshire  production  is  still  rapidly  progressive,  but  Mr.  Dron  thinks  that 
in  twelve  or  fifteen  years  the  most  easily  wrought  seams  of  that  county  will  be 
approaching  exhaustion,  and  that  the  manufacturers  of  the  west  of  Scotland  will 
thus  be  compeUed  to  fall  back  to  a  greater  extent  on  the  Ayrshire  coal-field,  in 
which,  he  estimates,  more  coal  remains  to  be  worked  than  in  Lanarkshire.  Fife 
and  Midlothian  are  also  likely  to  be  much  more  productive  in  the  near  future.  In 
Fife  numerous  deep  bores  are  being  made  with  a  view  to  the  development  of  the 
deeper  seams.  In  Midlothisn  production  has  been  kept  back,  it  seems,  '*  by  the 
very  conservaUve  policy  "  of  certain  landowners,  but  this  policy,  we  are  told,  has 
now  been  reversed,  and  steps  are  being  taken  by  means  of  which  the  oatput  of  the 
county  should  soon  be  doubled  or  trebled.  As  to  the  time  within  which  all  the 
remaining  coal  in  Scotland  will  be  worked  out,  Mr.  Dron,  like  other  calculators 
before  him,  has  made  estimates  on  the  assumption  of  a  continually  increasing  pro- 
duction till  the  coal  has  all  been  removed ;  but  he  adds  the  unquestionably  just 
observation  '*  that  long  before  these  dates  are  reached,  the  continued  increase  of 
the  output  will  have  received  a  check,  and  that  just  as  the  output  has  gradually 
increased,  so  also  will  it  gradually  diminish.*'  There  we  may  leave  the  matter, 
for  we  have  no  means  of  estimatiog  either  when  this  check  is  likely  to  take  place, 
or  at  what  rate  the  diminution  will  proceed  once  it  has  set  in. 

G.a.a 
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ASIA. 

Ikdia. 
*  Cities  of  India.*    By  G.  W.  Forrest,  c.lk.    Westminster :  Constable.     1903. 

In  a  faaciDatiog  aeries  of  sketches  of  the  historic  cities  of  India,  Mr.  Forrest  hs» 
skilfallj  woven  together  the  descriptive  and  historical  material  at  his  dispoeal,  the 
former  acquired  at  first  hand  during  his  journeys  from  end  to  end  of  our  vast 
dependency,  the  latter  derived  from  his  unrivalled  knowledge  both  of  the  official 
records  formerly  under  his  care,  and  of  the  writings  of  early  travellers  and 
historiauF.  He  is  successful  in  recalling  the  old-time  atmosphere  of  the  events  of 
which  he  writes,  and  takes  h's  readers  back  with  equal  ease  to  the  days  of  the 
Hindu  dynasties  of  Ahmedabad  and  Jeypore,  the  Mogul  rulers  of  Delhi  and  Agra, 
the  early  English  enterprises  at  Surat,  Bombay,  and  Madras,  tbe  somewhat  later 
episodes  at  Cuddalore  and  Calcutta,  and  the  Mutiny  drama  at  Lucknow  and  Cawn- 
pore.  An  instructive  feature  is  the  attention  bestowed  on  the  influence  which 
geographical  position  and  environment  has  exercised  on  the  rise  and  fortunes  of  the 
cities.  The  arrangement  is  more  or  less  topographical,  corresponding  as  far  as  may 
be  with  an  imaginary  tour  through  the  length  and  breadth  of  the  country,  and  the 
book  should  thus  prove  a  useful  companion  to  the  traveller  who  visits  the  historio 
sites  of  the  Indian  Empire.  It  is  abundantly  provided  with  illustrations  of  th» 
cities,  their  architectural  wonders,  and  other  objects  of  interest. 

AFRICA. 

British  East  Africa. 

*  With  Macdonald  in  Uganda.'    By  Major  Herbert  H.  Austin.   London :  Arnold.   19031 

Major  Austin'd  narrative  of  his  latest  exploring  journeys  in  South  Africa^ 
noticed  a  few  months  back  in  the  Journal^  has  been  quickly  followed  by  a  second 
volume,  recounting  tbe  earlier  events  connected  with  Colonel  Maodonald's  expedi- 
tioD,  in  wbich,  as  is  well  known,  Major  Austin  took  a  prominent  part.  The  com- 
plicated history  of  the  Sudanese  mutiny — tbe  greatest  danger,  perhaps,  to  which 
British  influence  in  Eastern  Central  Africa  has  yet  been  exposed — has  never  yet 
been  the  subject  of  a  full  and  cDnnected  narrative,  and  the  present  volume  is- 
therefore  to  be  welcomed  as  giving,  not  only  an  account  of  the  occurrences  in  which 
its  author  took  part  personally,  but  also  (though  in  less  detail)  of  the  part  played 
by  tbe  other  members  of  the  expedition  and  Protectorate  officials,  during  those 
critical  months.  It  may  thus  serve  to  remove  various  misconceptions  which  have 
been  current  reFpectiog  these  events.  It  has  also  an  interest  from  a  more  strictlyr 
geographical  point  of  view,  especially  with  regard  to  the  explorations  carried  out  by 
Colonel  Macdonald  and  his  coadjutors  in  the  then  little-known  districts  between 
Lake  Rudolf  and  the  Nile.  Major  Austin  pays  a  warm  tribute  to  his  leader,  tj 
whose  fertility  of  resource,  great  knowledge  of  the  country,  and  personal  influence 
with  the  Waganda,  the  final  success  of  the  operations  was,  he  considers,  entirely 
due. 

African  Minerals. 

*  Les  Richesses  Mineralcs  de  T Afrique.'    Par  L.  de  Launay.    Paris :  Ch.  B^ranger^ 

1903. 

This  book  is  to  be  welcomed  as  the  first  serious  attempt  to  deal  with  the 
mineral  resources  of  Africa  in  a  comprehensive  and  systematic  manner.  Its 
appearance  is  very  opportune  at  a  time  when  the  air  is  full  of  projects,  well  or  ill 
founded,  for  the  exploitation  of  theee  resources,  and  it  is  particularly  valuable  froia 
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the  unbiased  standpoint  of  the  author — Professor  at  the  *Iilcole  superieure  des 
Mines  * — who  treats  of  the  questions  under  consideration  from  the  point  of  view  of 
sober  science,  and  is  fully  consoious  of  the  reserve  with  which  current  statements 
as  to  African  mineral  wealth  must  be  received.  From  a  practical  point  of  view, 
the  book  supplies  a  useful  summary  of  our  present  knowledge  respecting  African 
minerals,  each  of  which,  from  gold  to  coal  and  petroleum,  is  dealt  with  in  turn, 
while  the  final  chapters  discuss  the  various  regions  in  Africa  from  the  point  of 
view  of  the  collective  mineral  deposits.  The  book  has,  however,  a  further,  more 
theoretical,  interest.  The  author  has  previously,  in  various  writings,  put  forward 
his  views  as  to  the  importance  of  the  notion  of  depth  in  dealing  with  metalliferous 
deposits,  and  he  now  uses  the  facts  observable  in  Africa  as  object  lessons,  illustrat- 
ing the  principles  which  he  considers  involved.  He  holds  that  the  variation  in 
the  character  of  mineral  veins  according  to  the  depth  below  the  surface  is  of  two 
distinct  kinds,  which  have  hitherto  been  too  much  confused.  In  the  first  place, 
there  are  differences  due  to  the  variations  of  temperature,  pressure,  etc.,  at  different 
depths  at  the  time  of  the  original  formation  of  the  veins ;  and  in  the  second,  sub- 
sequent metamorphism  will  have  operated  in  the  neighbourhood  of  the  surface, 
which  will  then  be,  in  the  majority  of  cases,  totally  different  from  the  original 
siurface  which  existed  at  the  time  when  the  veins  were  formed.  It  is  generally 
impossible  to  study  such  variations  as  we  proceed  downwards  in  any  one  locality, 
but  the  writer  points  out  that,  as  the  amount  of  erosion  has  differed  enormously 
in  different  areas,  we  can  arrive  at  certain  conclusions  by  comparing  the  character 
of  the  mineral  deposits  in  two  regions,  in  one  of  which  a  vastly  greater  amount  of 
material  has  been  removed  from  the  surface  than  in  the  other.  The  African  con- 
tinent supplies  an  excellent  field  for  such  studies,  by  reason  of  the  strong  contrast 
displayed  between  the  ancient  mass  which  occupies  its  main  bulk  and  the  Tertiary 
zone  cf  the  north,  while  the  subject  has  more  than  a  theoretic  interest,  by  reason 
of  its  obvious  practical  bearing.  The  introductory  chapter  contains  also  a  usefnl 
general  sketch  of  African  geology  as  we  now  know  it. 

German  South-West  Africa. 

*  DenUch-Sudwest  Afrika.'    Von  Prof.  Dr.  Karl  Dove.    Beriin  :  SUsserott.    1903. 

This  little  handbook,  which  forms  vol.  v.  of  SUsserott's '  Eolonialbibliotbek,* 
gives,  for  its  size,  the  most  lucid  and  systematic  description  of  German  South-West 
Africa  that  has  yet  appeared,  the  author  beiog,  both  by  his  personal  acquaintance 
with  the  country  and  by  his  careful  study  of  the  existing  literature,  particularly 
well  qualified  to  write  such  a  work.  After  a  preliminary  sketch  of  the  history  of 
the  territory,  Dr.  Dove  treats  in  tarn  of  the  broad  physical  features,  the  mineral 
resources,  the  climate,  flora  and  fauna,  and  iDhabitants,  both  native  and  European. 
In  describing  the  surface  features  he  divides  the  area  into  four  natural  regions, 
each  of  which  has  a  distinct  individuality.  The  first  of  these,  the  coast  strip, 
though  generally  bare  and  arid,  and  showing  but  small  variations  of  relief,  differs 
considerably  in  its  surface,  sand  being  by  no  means  universally  present ;  it  is,  how- 
ever, still  but  imperfectly  known,  especially  in  the  south.  The  second,  in  the 
north  and  north-east  (Ambo  Land,  etc.),  is  a  remarkably  uniform  plateau  with  an 
average  altitude  of  3000  to  3300  feet,  extending  from  the  Eunene  to  the  Okavango. 
This  altitude  is  not  great  enough  to  admit  of  European  settlement,  but  the  dis- 
trict may  serve  for  plantation  purposes.  The  third  region — Herero  Land — the  most 
important  from  the  point  of  view  of  European  enterprise,  comprises  three  orographic 
subdivisions,  the  terrace  lands  of  the  north-west,  the  plains  of  the  north-east,  and 
the  southern  districts  with  the  best-developed  relief  of  the  whole  territory.    The 
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fourth  region  U  tbe  more  arid  Nama  Land  Id  the  »outb.  From  the  poiat  of  view 
of  vegctatioD,  the  coaft  strip  is  aharply  caotraBted  with  the  other  three  regions 
Dr.  Dove  considere  tbat  SwHkopmuiid,  in  Hpite  of  tlia  absence  of  shelter,  is  a  far 
more  valuable  poBiticD  tban  Walfi»h  bay,  owing  to  the  much  groiler  facilities  ft 
prescntB  for  penetration  into  the  iuterior. 

MATHEMATICAL  AND   PHYSICAL   GEOGRAPHY. 

VOLOANIC    StDDIKS. 

'  Votoanic  Sluditii  in  Man;  l.aada.'     Ity  Tempest  AnderBon,  u.d..  ti.so.,  f.g.b,.  etc. 
I.i>iidoo:  John  Slnrray,     J903. 

The  special  feature  of  this  book  ia  the  number  and  rxcellesce  of  its  photo- 
graptiic  illudtratioQB.  Dr.  Tempest  Aniierson  has  been  for  maoy  years  a  well- 
kDOnn  Btudent  of  Tolcanic  pheDomeDa,  and  id  the  course  or  his  visits  to  the  aotite 
and  eitioct  Tolcauoes  of  Europe  and  North  America,  has  formed  a  large  collectioc 
of  photographic  views  illostrative  of  this  branch  of  geological  ressarcb.  Man;  of 
the  most  interesting  of  these  are  included  in  this  work,  by  the  publication  of  which 
tlie  author  has  made  a  valuable  contribution  to  ibe  literature  of  vulcanology.  A 
word  of  praise  is  due  also  to  Mr.  Uurray  for  the  admirable  manner  in  whicli  tb« 
▼olume  is  got  up. 

For  scientific  purposes,  a  well-taken  photograph  excels  all  othor  kinds  of 
illustratiun  in  truthfuloess  and  accuracy ;  and  the  study  of  lond-formB  lends  itself 
especially  to  this  method  of  elucidatioo.    The  stay-at-home  geologist,  who  ex- 
amines carefully  the  plates  contained  in  this  book,  cannot  fail  to  obtain  clearer 
ideas  of  the  actual  appearance  of  active  volcanoes,  and  of  the  stages  of  their  growth 
and  decay.     The  author  has  not  entered  into  the  consideration  of  the  more  recaa' 
dite  and  theoretical  questions  involved  in  the  study  of  volcanic  action,  but  h&J^ 
contented  himself  with  depicting  and  explaining  the  principal  types  of  volcanK' 
xtructuroB.     I!u  rumlshcs,  in  fact,  a  series  of  object  lessons,  beautifully  clear  an< 
often  very  striking,  of  the  scenery  of  volcanoes,  with  e\pIanations  of  the  mai 
in  which  the  topographic  features  have  been  proiiuced. 

The  familiar  landscapes  of  Vesuvius,  Auvergne,  the  uorth  of  Ireland,  and 
Inner  Hebrides  are  represented  by  a  number  of  carefully  selected  examples,  but  tl 
Icelandic  views,  which   were   obtained  during  two  visits  to  that  island,  posEi 
more  novelty  and  interest  to  the  geologist  and  geographer.     The  enormons  lai 
fields,  studded  with  little  cones,  are  shown  in  the  photographs,  and  several  beaulift 
plates  are  given  of  the  row  of  craters  which  stands  upua  the  Skaptar  fissure.   Han:_ 
of  the  grvat  lava-streams  are  cut  by  fissures  of  another  sort,  due  to  the  escape  of  th^ 
still  liquid  interior  at  a  time  when  the  surface  of  the  mass  bad  already  solidifiec^ 
The  unsupported  crust  has  then  subsided  along  great  reotilinear  cracks,  leavin. 
cliffs  many  feet  in  height,  which  often  show  a  striated  faoe  owing  to  the  friction  t  — 
which  it  was  subjected  as  the  broken  mass  tank  to  a  lower  level.  The  most  c«iebrate>' 
instance  of  this  is  the  Almannagjn,  where  the  deep  valley  of  the  OieiS  had  bteC 
filled  with  a  gigantic  coulee  of  lava,  and  after  the  surrace  bad  cooled   the  deeped 
part  of  the  lava-flow  escaped.      The  crust  collapsed,  unable  to  support  its  ow^ 
weight,  and  left  a  vertical  wall  over  100  feet  in  height,  separated  by  a  chasm  fron* 
the  remainder  of  the  consolidated  surface  with  which  it  had  at  one  time  been  con- 
tinuous.    One  of  these  outflow  tunnels  ia  shown  in  Plate  LXXII.  from  the  neigh- 
bourhood of  Lake  Uyvatn,  and  in  this  case  the  stream  of  molten  rock  entered  ih^^ 
lake,  aud,  on  coming  in  contact  with  the  water,  gave  rise  to  steam  explosions,  whit 
covered  the  surface  of  the  lava  with  small  secondary  craters  and  spiracles. 

Some  of  the  moat  successful  views  given  in  the  hook  are  from  the  remoh 
crater-lake  of  Oregon,  and  there  are  beautiful  illustrations  of  the  geysers  of  tb< 
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Yellowstone  Park  and  the  basalts  of  the  Snake  river,  Idaho.  The  volume  is  thoroughly 
up  to  date,  as  it  conclndes  with  a  few  photographs  of  scenes  in  St.  Vincent,  West 
Indies,  taken  by  Dr.  Tempest  Anderson  during  last  summer,  and  a  fine  picture  of 
Montague  Pel^e  in  full  eruption  on  the  afternoon  of  July  9, 1902. 

J.  S.  F. 

GlLBEBT*8  'De  MaQKETE,' 

AVilliam  Gilbert,  of  Colchester,  Physician  of  London.  *  On  the  Magnet  ...  a  new 
PhyBlology.'  London,  1900.  Notes  on  the  *  De  Magnete '  of  Dr.  William  Gilbert 
London :  Privately  printed.    1901. 

The  first  of  these  volumes  is  a  new  and  careful  translation  of  Gilbert's  famous 
work  on  the  magnet,  published  under  the  auspices  of  the  Gilbert  club.  The 
translation  follows,  page  for  page,  the  original  Latin  edition  of  1600,  the  general 
style  of  the  latter  being  also  retained  as  far  as  possible.  It  is  printed  at  the 
Chiswick  Press, and  the  whole  "get-up"  of  the  volume  is  most  tasteful.  The 
volume  of  explanatory  notes,  got  together  mainly  through  the  energy  and  zeal  of 
Prof.  Silvanus  Thompson,  is  a  most  valuable  addition  to  the  text,  and  bears  witness 
to  an  extraordinary  amount  of  research  and  an  unusually  extensive  acquaintance 
with  the  literature  both  of  Gilbert's  time  and  the  century  preceding  it.  The 
allusions  and  references  in  the  text  are  elucidated  with  great  thoroughness,  and 
though  the  greater  part  of  the  notes  naturally  have  to  do  with  questions  of  magnetic 
theory,  there  are  various  points  of  more  strictly  geographical  interest  on  which 
much  light  is  thrown.  Thus  the  history  of  the  so-called  ''loadstone-rock'*  in 
literature  and  cartography  is  folly  dealt  with,  reference  being  made  to  the  legends 
in  Kuysch's  map,  the  supposed  northern  voyage  of  Nicholas  de  Linna  as  mentioned 
by  Hakluyt,  and  to  Peter  Planciub'  location  of  the  rock  on  his  lost  map  described 
by  Blundeville.  References  are  given  to  the  extensive  literature  on  amber  and 
the  amber  industry,  and  there  are  useful  notes  on  various  points  connected  with 
the  compass  and  its  use,  the  history  of  '*  wind-roses,"  and  the  various  designations 
of  the  points  of  the  compass.  The  term  for  the  north-west  used  by  Gilbert — 
Borrholybicus — is  rarely  met  with,  though  one  or  two  authorities  for  its  use  are 
cited.  To  these  might  be  added  a  couple  of  still  earlier  instances,  viz.  the  chart  of 
the  coast  of  Sweden  from  Waghenaer's  'Speculum  Nanticum'  of  1585,  which 
is  reproduced  by  Nordenskiold  in  his  '  Ptriplus,'  and  the  treatise  on  the  winds  by 
Fabritius  Paduanius  (1601).  The  name  is  also  given  by  Coronelli  in  his  '  Epitome 
Cosmografica '  of  1693  as  the  Graeco-Latin  term  for  the  north-west  wind. 

Practical  Astronomy. 

*  Grundzuge  der  Astronomisch-geographischen  Ortsbestimmung  auf  Forschungsreisen 
und  die  Entwickelung  der  hierffir  Massgebenden  matbematish-geometrischen 
Begriffe.'  Von  Prof.  Dr.  Paul  Gfissfeldt.  Mit  95  eingedruckten  Abbildungen. 
Braunschweig :  Druck  und  Verlag  von  Friedrich  Vieweg  und  Sohn.     1902. 

There  are  few  men  whose  training  and  experience  would  render  them  better 
fitted  to  deal  with  the  subject  of  practical  astronomy  for  travellers  than  Prof. 
Paul  Giissfeldt.  His  name  has  for  years  past  been  held  in  high  esteem  as  that 
of  a  traveller  and  explorer  of  exceptional  ability.  His  surveys  in  the  Andes, 
West  Africa,  and  elsewhere  possess  a  scientific  value  and  precision  far  in  excess  of 
those  of  the  ordinary  explorer,  whilst  his  loDg  experience  as  a  university  lecturer 
on  mathematics  has  given  him  an  insight  into  the  methods  of  instruction  most 
suitable  to  the  requirements  of  the  student  who  is  likely  to  become  a  geographical 
eurveyor.  The  work  which  he  has  recently  published  is,  therefore,  worthy  of 
special  attention,  and  will  doubtless  be  read  with  interest  by  many. 

It  will  at  once  be  seen  that  it  differs  considerably  in  design  and  arrangement 
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from  most  others  dealmg  with  the  same  subject,  which,  however  usefal  and 
important  they  may  he  in  their  place  as  text-books,  giving  formulas  and  examples 
of  computations,  are  often  unsuited  for  purposes  of  instruction  from  the  fact  tbat 
they  assume  too  much  knowledge  on  the  part  of  the  student,  and  fail  to  give  satis- 
factory explanations  of  the  development  of  the  formulna  employed.  Prof. 
Gussfeldt,  in  his  '  Grundzuge/  begins  at  the  beginning,  and  from  treating  of  the 
simplest  relations  that  exist  between  numbers  and  quantities  has  endeavoured 
to  follow  up  the  mathematical  investigations  upon  which  the  subject  of  practical 
astronomy  is  based  step  by  step  until  he  arrives  at  the  conclusions  sought  and  the 
rules  and  formulas  employed  in  fixing  positions  by  astronomical  observatione. 
The  book,  in  fact,  treats  the  whole  subject  as  connected  and  complete,  and 
gives  an  outline  of  its  development  and  growth  from  its  foundations  in  elementary 
mathematics  and  geometry  to  its  more  complex  computations  and  deductions.  As 
its  title  indicates,  it  does  not  attempt  to  give  anything  more  than  an  outline  of 
the  subject,  and  as  the  ground  covered  is  decidedly  large,  it  is  not  surprising  to 
find  that  some  matters  appear  to  be  too  summarily  dismissed.  More  than  half  of  the 
book  is  taken  up  with  preliminary  matter,  and  this  has  rendered  it  necessary  for 
the  author  to  condense  the  latter  and  practical  part,  which  after  all  is  what  the 
surveyor  would  find  more  useful.  The  actual  fixing  of  positions  by  astronomical 
observations  only  forms  one  part  of  the  duties  of  a  properly  qualified  surveyor  in 
little-known  regions,  and  Prof.  Giissfeldt  would  have  added  considerably  to  the  valae 
of  his  book  if  he  had  dealt  also  with  triangulatioo,  and  topographic  methods  best 
suited  to  travellers,  which,  since  the  days  of  the  pioneer  explorer  are  almost  over, 
are  of  ever-increasing  impoitance. 

The  work  is  divided  into  twelve  general  sections,  in  each  of  which  a  definite 
branch  of  the  subject  is  dealt  with.  The  first  is  an  introductory  section  treating  of 
the  elements  of  mathematics,  logarithms,  etc.;  the  second  deals  with  geometry 
and  plane  trigonometry ;  the  third  with  the  foundations  and  facts  of  practical 
astronomy,  such  as  the  figure  of  the  earth,  axis  of  rotation,  circles  of  the  heavens, 
parallax,  spherical  co-ordinates,  etc. ;  the  fourth  with  time  and  time  measurements; 
and  the  fifth  with  spherical  trigonometry.  After  these  follow  sections  six  to  twelve, 
which  deil  with  the  practical  side  of  the  subject,  and  show  the  application  of  the 
information  imparted  in  the  previous  section  to  the  various  formulae  employed  in 
fixing  positions,  adjustments  of  instruments,  etc. 

Although  treating  of  the  elements  of  the  subject,  in  many  respects  Prof.  Giiss- 
feldt*s  book  is  far  from  an  elementary  work,  yet  it  could  not  in  any  sense  be 
considered  to  supersede  the  exhaustive  and  excellent  treatises  on  Practical  Astronomy 
that  already  exist,  for  there  are  many  matters  that  are  not  dealt  with  at  all  in  these 
pages ;  nevertheless,  according  to  the  author's  avowed  design  and  purpose,  it  deserves 
to  occupy  an  important  place  as  a  good  introduction  to  the  whole  subject,  and  as 
such  it  will  doubtless  be  found  useful  by  many.  In  future  editions  it  would  be 
well  if  some  of  the  chapters  could  be  amplified,  and  if  its  scope  could  be  extended 
to  render  it  better  suited  to  the  present  requirements  of  the  surveyor  in  imperfectly 
known  regions. 

CARTOGRAPHY. 

French  Military  Surveyors. 

*Le8  Ingi^nieurB  G^graphca  Militaires,  1624-1831/  Etude  Historique,  par  Le 
Colonel  Bertbaut,  ('hef  de  la  Section  de  Cartographie.  Paris,  1902.  Imprimerie 
du  Service  Geograpbique. 

This  book  is  a  sister  work  to  that  previously  published  by  the  same  authcn*^ 
'  La  Carte  de  France.'    The  earlier  issue  dealt  with  the  history  of  map-making  in 
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France ;  the  present  one  is  devoted  to  the  study  of  the  origin,  the  fortunes,  the 
performances,  and  the  eventual  disappearance  of  the  remarkable  yhody  of  men  to 
whom  the  maps  of  France  and  her  colonies  are  due.  The  author  has  drawn  the 
information  contained  iu  his  two  large  yolumes  from  the  archives  of  the  Ddpot  de 
la  Guerre,  from  which  source  also  are  taken  the  numerous  specimens  of  maps  and 
plans  with  which  they  are  illustrated.  Colonel  Bertbant's  authority  for  all  he 
relates  is,  therefore,  unimpeachable. 

The  book,  as  pointed  out  by  General  Bassot,  the  directcr  of  the  Greographical 
Department,  in  a  preface  which  he  contributes,  is  not  one  to  be  taken  up  and  read 
through  from  end  to  end.  It  is  rather  a  collection  of  important  and  interesting 
historical  records,  and  is  mainly  useful  as  a  work  of  reference,  to  the  value  of  which 
the  full  table  of  contents  and  alphabetical  index  largely  contribute. 

The  first  attempts  at  detailed  topographical  surveying  date  from  the  seventeenth 
century.  The  pioneers  of  map-making  were  Gustavus  Yasa  in  Sweden,  Badziwill 
in  Poland,  Scheuchzer  in  Switzerland,  Apian  in  Bavaria,  Yischer  in  Austria, 
Miiller  in  Hungary,  Borgonia  and  Chaffrion  in  Italy.  In  France,  Jean  Leclerc,  in 
1640,  presented  to  Louis  XIII.  a  map  of  the  country  in  nine  sheets,  engraved  on 
wood. 

Military  topography  at  this  early  date  was  confined  to  the  production  of 
sketches  not  to  scale,  with  heights  shown  in  false  perspective.  The  examples, 
however,  of  the  style  by  Beaulieu  and  Sebastian  Leclerc,  which  the  author  gives, 
are  decidedly  graphic,  and,  in  their  way,  works  of  art. 

The  origin  of  the  corps  of  Ingenieurs  Oiographes  is  the  same  as  that  of  other 
branches  of  the  engineers.  During  the  ^  rst  half  of  the  seventeenth  century,  officers  of 
special  qualifications  were  taken  from  the  infantry,  and  were  employed  on  engineer 
work  as  Ingenieurs  aux  fortifications,  IngSnteurs  des  camps  et  des  armSeSt  Ingeaieurs 
ordinaires  du  Hoi,  Ingenieurs  geographes.  Beaulieu  in  1639  was  described  as 
Ingenieur  et  Qiographt  ordinaire  du  Hoi,  and  was  probably  the  first  to  bear  the 
title. 

From  the  institution  of  the  corps  until  the  year  1809  the  Ingenieurs  OeographeSj 
though  charged  with  duties  of  the  highest  importance,  and  exposed  to  more  than 
the  ordinary  risks  of  military  service,  had  not  the  status  of  combatant  officen>,  and 
were  debarred  from  the  prospects  of  promotion,  and  the  rewards  which  fell  to  their  less- 
deserving  comrades.  In  time  of  war  they  were  called  upon  to  execute  reconnaissances 
in  front  of  the  army  of  districts  as  little  known  as  Central  Africa  is  to-day;  to 
provide  sketches  of  the  projected  line  of  advance;  and  to  furnish  all  military 
information  of  the  routes.  They  had  also  to  make  plans  of  battlefields,  sometimes 
before  the  oppojsing  forces  had  closed,  sometimes  afcer  the  battle  had  been  fought. 
In  peace  time  they  were  engaged  in  surveying  tracts  of  country,  in  sketching 
routes,  and  in  compiling  information  concerning  districts  where  operations  were 
probable  at  some  future  date.  In  fact,  they  acted  as  an  intelligence  department, 
though  dealing  mainly  with  topographical  matters. 

The  author  divides  his  retrospect  into  eight  periods,  the  first  four  ranging  from 
1624  to  1715,  from  1715  to  1766,  from  1756  to  1777,  and  from  1777  to  1791,  and 
the  last  four  covering  the  Revolution, the  Consulate,  the  Empire,and  the  Restoration. 

It  is  interesting  to  learn  that,  so  early  as  the  middle  of  the  eighteenth  century, 
the  Ingenieurs  Qiographes  did  much  valuable  work  in  the  French  colonies  and 
in  foreign  lands.  They  produced  maps  of  Pondicherry,  Trichinopoly,  of  the 
boundaries  of  Canada,  Rio  de  Janeiro,  French  Guiana,  Guadaloupe,  Martinique, 
St.  Lucia,  St.  Domingo,  Surinam,  and  other  places.  A  century  and  a  half  later 
Great  Britain  has  not  decided  that  such  a  work  with  regard  to  her  own  transmarine 
possessions  is  worth  the  expense  involved. 
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Napoleon  attached  the  greatest  importance  to  the  work  of  the  Ing^ieurB 
C^eographes,  though  hie  references  to  that  hody,  quoted  by  the  author,  are  couched 
in  terms  neither  complimentary  nor  appreciative.  The  Great  Master  of  War,  to 
whom  time  was  always  a  matter  of  the  first  consideration,  had  little  patience  for 
the  delays  incident  on  the  production  of  an  original  sketch,  and  still  less  for  those 
due  to  the  processes  of  reproduction.  But  Napoleon  himself  was  one  of  the 
principal  difficulties  with  which  the  corps  had  to  contend.  The  author  relates 
that,  during  the  campaign  of  1813  in  Silesia,  a  waggon  containing  maps  having 
been  lost,  it  became  necessary  to  send  to  Paris  by  special  express  for  all  available 
topographical  information.  The  only  map  in  the  possesion  of  the  department,  of 
which  a  rough  tracing  for  the  engraver  had  been  taken,  was  sent,  aod  Napoleon, 
once  in  possession  of  it,  refused  to  give  it  up,  although,  without  it,  it  was  im- 
pof  sible  to  proceed  with  the  engraving.  After  it  had  been  in  his  hands  a  month, 
the  chief  of  the  Topographical  Department  ventured  to  ask  for  it ;  but  before  he 
had  uttered  two  words,  Napoleon  stopped  him  with  **  Vous  raisonnez  eomme  un 
Ingenieur  Qeographe  votu!    tPcU  hesoia  de  tout,  e  plus  meme,  $'U  y  en  a." 

Napoleon,  however,  was  the  first  to  grant  military  rank  to  the  corps,  in  1809» 
and  he  decreed  about  the  same  time  that  it  was  in  future  to  be  recruited 
exclusively  from  the  l^cole  Poly  technique. 

Amongst  the  most  important  topographical  results  of  Napoleon's  time  was  the 
map  of  Egypt,  on  a  scale  of  jji^^n^  ^^  forty-seven  sheets,  which  is  to  this  day 
a  standard  work.  It  was  compiled  during  the  Consulate  from  sketches  made  by 
the  French  troops  during  the  occupation  of  Egypt,  and  from  all  available  documents 
both  ancient  and  modem.  The  engraving  was  completed  in  1808 ;  but  Napoleon 
then  directed  that  it  should  remain  a  State  secret  document.  In  1814  it  was- 
decided  to  publish  the  map,  but  it  did  not  come  into  the  hands  of  the  public 
till  1820. 

In  1831  the  corps  of  Ingenieurs  OSographes  ceased  to  exipt.  Its  members  were 
incorporated  into  the  Geueral  Stafif  of  the  army,  and  under  another  title  their 
work  is  continued  at  the  present  time.  Colonel  Berthaut  is  not  in  favour  of  the 
reconstitution  of  a  special  corps  of  topographers  on  several  grounds,  but  mainly 
because,  in  the  interests  of  the  education  of  officers  in  general,  it  is  better  that 
the  study  of  topography  should  be  encouraged  amongst  all  ranks  than  that  it 
should  be  restricted  to  a  selected  body.  Whilst  agreeing  in  this  view,  it  is 
difficult  to  avoid  the  conclusion  that  the  institution  of  the  Inginieun  Geographer 
in  France  has  had  much  to  do  with  the  leading  position  she  has  taken  in  matters 
of  topography,  and  with  the  example  she  has  offered  to  other  nations  by  giving 
to  the  world  maps  of  sll  countries  in  which  her  soldiers  have  served. 

J.  K.  T. 

A  Cartographic  Annual. 

*  1/ Annee  Cartographique.  Supplement  annuel  k  toutea  les  publications  de  G^graphie 
et  de  Carlogruphie/  Dress^  et  r^dig^  sous  la  direction  de  F.  Schrader.  Douzi^me 
Bupplement  contoDant  Ics  modifications  g^ographiques  et  politiques  des  annees 
1900-1901.     Paris :  Hachette  et  Cie.    1903.     Price  3  fr. 

This  useful  publication  has  now  reached  its  twelfth  year  of  issue,  and  in  the 
present  number  the  principal  geographical  explorations  during  the  years  1900-1901 
are  dealt  with.  There  are  three  sheets  of  maps,  one  devoted  to  Asia,  another  to> 
Africa,  and  the  third  to  America.  Upon  the  first  there  are  four  maps  and  an 
inset  showing  the  route  and  surveys  of  the  Eozloff  expedition  through  Mongolia 
and  Tibet,  those  of  Mr.  B.  Logan- Jack  in  Sechuan  and  Yunnan,  and  of  Mr.  Barclay 
Parsons  from  Hankau  to  Canton.  There  is  also  a  small  map  of  the  French  rail- 
way under  construction  between  Lao-Kai  in  Tonking  to  Yunnan.    The  second 
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sheet  contains  a  general  map  of  Africa,  illostrating  the  progress  of  railway  develop- 
ment in  1901,  maps  showing  the  routes  of  recent  explorers  in  the  region  of  the 
upper  Nile  and  Southern  Ethiopia,  the  roate  of  Mr.  P.  H.  Selby  in  North-East 
Rhodesia,  the  explorations  of  MM.  Bos  and  Super ville  in  the  region  of  the  upper 
XJbangi,  and  of  M.  Lesieur  in  the  French  Congo  district.  On  the  American  sheet 
there  are  maps  of  Canada  and  the  United  States,  showing  the  progress  of  the 
Gh)vernment  surveys ;  Honduras,  from  the  surveys  of  Dr.  E.  Sapper ;  and  a  part  of 
Eastern  Bolivia,  from  the  maps  showing  the  explorations  of  Colonel  J.  M.  Pando 
and  Sir  Martin  Conway  given  in  the  Geographical  Journal,  It  is  interesting  and 
satisfdctory  to  note  that  no  less  than  five  of  the  maps  contained  in  this  issue  have 
been  taken  from  those  published  in  the  Geographical  Journalj  in  addition  to  which 
there  is  other  evidence  of  the  fact  that  this  Society's  publication  has  been  freely  used. 
Upon  the  back  of  each  sheet  is  given  a  short  description  of  the  maps  and  an 
account  of  each  of  the  explorations  and  surveys  they  illustrate.  It  is  clear  that 
M.  Schrader  has  made  good  use  of  the  very  limited  space  at  his  disposal,  and  the 
leading  geographical  facts  connected  with  the  various  journeys  are  mentioned. 
The  remarkable  error  of  about  two  degrees  of  latitude  which  exists  in  the  original 
maps  of  the  southern  section  of  the  Eozloff  expedition  is  referred  to,  and  other 
matters  of  an  interesting  and  important  character  are  dealt  with.  Altogether  the 
present  issue  of  the  '  Ann^e  Cartographique '  will  doubtless  prove  useful  for  general 
reference,  and  it  is  only  to  be  regretted  that  it  is  not  further  extended  and  rendered 
more  complete. 

GENERAL. 

Naturalist  Travel. 

*  Aus  den  Wonderjahrcn  eines  Naturforschers.*    Yon  Ernst  Hartert.    Berlin,  London. 

and  the  Hague.     1901-1902. 

This  is  a  readable  volume,  made  up  of  sketches  of  travel,  mostly  in  the  tropics, 
undertaken  in  various  years  from  1885  onwards,  for  purposes  of  asoological  collect- 
ing and  research.  In  the  year  mentioned  the  well-known  German  explorer,  Flegel, 
was  organizing  his  last  fatal  expedition  to  the  regions  of  the  Niger  and  Benue  on 
behalf  of  the  (German  African  Association,  and  Mr.  Hartert,  then  a  young  zoologist 
eager  to  make  acquaintance  with  the  marvels  of  tropical  nature,  volunteered  to 
accompany  the  party  as  collector  of  natural  history  specimens.  Another  volunteer 
was  Dr.  Staudinger,  to  whom  and  Mr.  Hartert  it  eventually  fell,  owing  to  the  ill- 
ness of  other  members  of  the  expedition,  to  carry  through  the  most  important  part 
of  its  programme — the  journey  from  the  Benue  overland  to  Kano  and  Sokoto,  for 
the  presentation  to  the  Emirs  of  those  cities  of  letters  from  the  German  Emperor. 
The  account  of  this  journey  forms  the  first  item  in  the  present  volume,  and  the 
most  important  from  a  geographical  point  of  view.  The  Hausa  countries  were 
then  much  less  known  than  at  present,  and  as  the  route  from  Zaria  to  Sokoto  was 
one  which  had  never  been  traversed  by  a  European,  the  results  were  of  some 
importance.  They  have,  of  course,  been  long  since  made  public,  both  in  scientific 
papers  and -in  the  work  of  Dr.  Staudinger  publiehed  in  1889,  but  Mr.  Hartert's 
observations  on  the  country  traversed,  its  natural  history,  people  and  prospects,  are 
of  interest  at  a  time  when  so  much  attention  is  being  directed  to  the  countries  in 
question.  The  main  ornithological,  botanical,  and  other  scientific  results  of  the 
journey  are  recorded  in  special  chapters.  Some  of  the  collections  have  unfortunately 
been  dispersed  without  being  properly  described,  and  so  little  is  really  known  of 
the  zoology  of  the  Hausa  countries  that  Mr.  Hartert  promises  a  rich  harvest  to  any 
naturalist  who  may  make  use  of  the  newly  gained  facilities  for  research  in  those 
regions.    Other  journeys  described  in  the  volume  took  the  author  to  south-east 
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Asia  (India,  Samatra,  and  Perak,  described  as  a  yeritable  naturalist's  paradise), 
the  West  ladies,  the  Canary  islands,  and  Morocco,  and  though  these  of  course 
yielded  no  geographical  novelties,  the  narrative  is  always  interesting,  and  shows 
once  more  the  advantages  which  a  scienti6c  trainiDg  affords  to  a  traveller,  both  as 
regards  his  own  enjoyment  and  his  po^er  of  supplying  instruction  to  the  public. 

Eably  Voyages. 

*  An  English  Gamer.  Voyages  and  Travels  mainly  diuiog  the  16th  and  17ih  Centuries.* 
With  an  introductiou  by  C.  Raymond  Beazley.  Two  vols.  Westminster:  Con- 
stable.   1903. 

These  volumes  consist  of  a  reprint  of  the  early  narratives  of  travel  contained  in 
the  *  English  Gamer,'  issued  by  Prof.  Arber  between  1877  and  1890.  They  were 
there  interspersed  among  other  early  literature,  but  have  now  been  placed  in  a 
separate  section  of  their  own,  and  their  re-issue  in  this  form  will  no  doubt  be  wel- 
come to  such  readers  among  the  general  public  as  may  wi:ih  to  gain  a  general 
knowledge  of  the  work  of  early  English  travellers  without  referring  to  such  bulky 
and  expensive  works  as  Hakluyt's  Voyages  or  the  publications  of  the  Hakluyt 
Society.  Mr.  Beazley's  introductions,  which  are  judiciously  concise  and  to  the 
purpose,  will  be  an  assistance  to  a  right  comprehension  of  the  individoality  of  the 
travellers,  the  circumstances  under  which  the  journeys  were  made,  and  their  con- 
tribution to  the  extension  of  knowledge.  The  greater  part  of  the  narratives  are 
from  Hakluyt  (e.g.  those  of  the  Hawkins'  voyage?,  Thomas  Stevens'  voyage  to 
Indis,  Cavendish's  voyage  round  the  world,  etc.),  but  a  condensed  version  of 
Linschoten,  Wright's  '  Voyage  of  the  Earl  of  Cumberland  to  the  Azores,'  Knox's 
'Captivity  in  the  Highlands  of  Ceylon,'  and  some  others,  are  alio  included.  The 
modernizing  of  the  spelling  is  perhaps  to  be  regretted  as  detracting  somewhat  from 
the  old-time  flavour  afforded  by  the  narratives  in  their  original  form.  Due  though 
it  may  be  to  a  lamentable  (?)  want  of  education,  the  quaint  spelling  of  the  old  writers 
helps  the  reader  not  a  little  to  transport  himself  back  into  the  atmosphere  of 
former  times,  which  is  to  many  one  of  the  chief  charms  of  such  old  narratives. 


THE  MONTHLT  RECORD. 

EUBOPE. 

Changes  on  the  Coast'line  of  Brittany.— Various  phenomena  on  the  west 
coast  of  Brittany  have  led  some  writers  to  conclude  that  a  gradual  sinking  of  tho 
land  has  been,  and  still  is,  taking  place  on  that  coast.  The  main  reasons  for  this 
belief  have  been  (1)  the  recent  separation  from  the  mainland  of  the  archipelago  oi 
small  islands  to  the  south-east  of  Ushant ;  (2)  the  existence  of  submerged  forest  at 
Treompan,  Groulveo,  and  other  points  along  the  north  coast  of  Leon ;  (3)  the  occur- 
rence of  supposed  megalithic  monuments  below  high-water  mark,  together  with 
the  legends  respecting  the  ancient  destruction  of  certain  towns,  and  the  actoal 
engulfment  of  Treoultie-Pcnroarch  about  1530.  In  a  note  contributed  to  the 
Annahs  de  Qeographie  (January  15,  1903),  Prof.  C.  Vallaux  shows  reasons  f.r 
doubting  the  conclusions  drawn  from  each  of  these  lines  of  argument,  holding  that 
the  observed  facts  can  be  quite  well  explained  as  the  outcome  of  marine  erosion  and 
allied  phenomena.  He  points  out  that  the  former  plateau,  of  which  Mol^ae  and 
the  other  islets  south-east  of  Ushant  are  the  scanty  remnants,  was  composed  of  t^e 
granites  injected  into  the  core  of  the  primitive  Leon  anticlinal,  which  are  particu- 
larly liable  to  degradation,  as  is  to  be  seen  in  the  '*  Gf^ve  de  Goulven,"  where  an 
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area  of  20  square  kilometres  of  a  similar  granite  lias  been  entirely  redaced  to  sand. 
As  regards  the  submerged  forests,  he  quotes  a  description  by  the  careful  observer 
La  Fruglaye  (1811),  as  proving  that  the  trees  grew  in  a  moist  and  spongy  soil, 
hardly  raised  above  sea-level ;  and  maintains  that  an  invasion  of  the  sea  could  well 
be  brought  about  in  such  cases  by  the  erosion  of  a  previously  existing  barrier  or 
the  landward  displacement  of  a  line  of  dnnes.  The  same  explanation  would  apply 
to  the  now  partially  submerged  monoliths,  so  far  as  these  are  genuine,  while  many 
supposed  monuments  of  the  kind  are  really,  it  is  held,  the  result  of  natural  forces 
The  legend  respecting  ancient  cities  (Yp,  Tolente)  are  also  discredited.  The  writer 
does  not  deny  that  occasional  movements  may  have  taken  place,  but  he  maintains 
that  these  were  entirely  local,  and  did  not  affect  the  whole  area  at  the  same  time. 

The  Popovo  Polje  in  Herzegovina.— Dr.  F.  Katzer  gives  in  Olobus 

(vol.  83,  No.  12)  an  interesting  account  of  the  Popovo  **  polje,"  which  occupies 
the  north-western  end  of  a  depression  in  the  Earst  region  of  Bosnia  and  Herze- 
govina, of  which  the  total  length  is  some  30  miles,  the  breadth  varying  between 
1  and  5.  The  central  portion  of  this  depression  is  more  elevated  than  the  two 
ends,  which  are  both  occupied  by  poljes,  but  the  whole  is  traversed  by  the 
Trebinjcica,  which  makes  its  exit  from  the  limestone  as  a  considerable  stream  at 
the  upper  end  of  the  valley,  and  resumes  its  underground  course  at  the  lower  end. 
In  summer  the  polje  is  drained  by  this  and  other  underground  channels,  and  the 
fertile  deposit  left  by  the  water  is  then  cultivated ;  but  in  autumn  and  winter, 
when  the  channels  are  unable  to  carry  off  the  excess  of  water  fast  enough,  the 
polje  is  converted  int)  a  lake  130  feet  deep  in  places.  The  area  is  liable  to  be 
flooded  at  any  time  of  the  year,  and  it  has  been  known  that  cultivation  has  been 
impossible  for  several  years  together.  Besides  the  channel  by  which  the  Tre- 
binjcica makes  its  exit,  the  principal  outlet  for  the  water  is  the  Dolja^nica ''  ponor," 
but  as  its  mouth  is  some  25  feet  above  the  level  of  the  nearest  point  of  the 
Trebinjcica,  the  inundation  reaches  a  certain  point  before  it  comes  into  play. 
Dr.  Eatzer  discusses  the  mode  of  origin  of  the  depression,  which  has  all  the 
characters  of  a  transverse  valley,  and  must  originally  have  been  drained  by  & 
sub-aerial  stream.  He  concludes  that  the  basin  was  cut  off  from  connection  with 
the  sea  by  the  elevation  of  the  intsrvening  anticline,  with  which  the  wearing 
down  of  the  former  river-bed  could  not  keep  pace.  This  must  have  taken  plac& 
at  the  end  of  the  Pliocene  period,  or  even  later. 

Diftribntion  of  Population  in  Wallacbia.— M.  Emm.  de  Martonne  ha» 

investigated  the  distribution  of  the  people  of  this  province,  drawing  his  data  chiefly 
from  the  results  of  the  census  of  1899  and  the  Indicator  aX  comunelor  urbane- 
si  rurale.  His  map,  published  in  the  bulletin  of  the  Roumanian  Qeographical 
Society,  is  based  on  natural  districts,  and  the  towns  are  distinguished  by  varioun 
signs  according  to  their  populations.  Bukarest,  the  capital,  contains  282,07 1 
inhabitants,  and  there  are,  besides,  Ave  towns  of  more  than  40,000  inhabitants,  six 
with  more  than  20,000,  and  fifteen  with  more  than  10,000,  the  aggregate  popu- 
lation of  all  these  constituting  about  nineteen  per  cent,  of  the  population  of  WaU 
lachia.  The  province  is,  however,  almost  entirely  agricultural,  and  the  towns  are^ 
rather  huge  villages  with  few  continuous  streets,  and  the  inhabitants  of  the- 
subnrbs  gain  their  living  by  agricultural  pursuits.  Therefore,  in  calculating  the 
district  populations,  M.  de  Martonne  has  not  entirely  eliminated  the  towns,  but  ha» 
included  a  certain  part  of  their  population  in  the  country  population.  For  instance, 
the  small  towns  of  6000  to  20,000  inhabitants  are  reckoned  at  6000  each,  while  for 
the  highest  class  of  over  200,000,  containing  only  one  town,  Bukarest,  20,000  is 
taken.  As  the  Bukarest  municipal  area  covers  65  sq.  kiloms.,  the  density  on  this 
basis  is  less  than  400  to  the  square  kilometre  (941  to  the  square  mile),  or  not 
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Ereater  than  that  of  some  of  tha  aiiland  thUoj-b.  Thus  reduced,  the  population  ot 
Wallachfa  h  2,OG1,020,  and  the  density  39-5  (102  to  ihe  fwiuare  mile),  while  lh» 
density  with  the  whole  population  of  the  towns  iocluded  ta  50  (129'5  per  •qoare 
mile).  There  are  in  Wallacbia  two  chief  zones  of  high  deueity,  the  one  skirting  the 
foot  of  the  Carpathians,  the  other  foilowisg  the  course  of  the  Danuha.  The  former 
is  the  region  of  the  earliest  settlements,  is  particularly  ferlila  and  well  watered,  aud 
conlaioB  the  mineral  wealth  of  Roumania,  salt  aod  petroleum,  while  the  Daoube 
valley  U  not  only  a  ^reat  commercial  highway,  but  ia  also  well  supplied  with 
water,  which,  on  the  diluvial  terraces  to  the  north,  has  to  ha  drawn  up  from  deep 
welle.  lu  the  upland  zone  the  density  is  142  to  the  square  mile;  in  the  Danulie 
valley  it  lit  reduced  hy  Ilie  marshes  of  Calta  to  only  T3'i.  The  diluvial  terraDe 
baa  a  fertile  soil,  but  an  iusuSicient  water-supply;  neveitheleSG  the  density  of 
population  reachca  102'(i,  about  the  average  for  Wallachja.  The  hilly  region,  with 
i'A  per  cent,  of  the  total  population  in  30*T  per  cent,  of  the  area,  has  a  density 
above  the  average,  while  in  the  mountains  there  are  only  12'2  inhabitants  to  the 
square  mile,  closely  concentrated  in  the  valleys,  la  much  the  same  condition  are 
the  low  terraces  of  Barman  Rnd  Buzeu,  where  water  is  hard  to  oblaio  eie«pt  in 
the  valleys.  One  of  the  most  densely  peopled  districts  of  Wallachla  is  the  Prabova 
valley,  with  19,000  inhabitants  and  a  density  of  9G1.  It  is  the  great  centre  of  the 
petroleum  industry,  and  since  the  Predeal  railway  has  been  opened,  one  of  tht 
most  frequented  international  routes  in  the  connlry.  The  Telenjna  valley  is 
almost  as  thickly  peopled,  owing  to  the  immense  fertility  of  its  soil.  M.  da  Mar- 
tonne  also  shows  the  groupiog  of  the  popuiatiou  by  a  map  based  on  tfaa  average 
population  of  the  ailiin,  a  subdivison  of  the  Commune,  in  each  region. 

ABIL 
EzplOTationi  in  Aiia  Hiaor. — Dr.  Leonhard,  of  Breslau,  h&s  extended  hfi 

Investigations  io  Northern  Asia  Minor  (^Gtograpkical  Journal,  February,  1900,  p. 
175)  to  the  examination  of  iha  ancient  tombs  in  the  region,  Uis  reiultfi,  pablisbed 
in  the  eightieth  annual  report  of  the  Sclilnisehm  GcseUadiaft  /iir  valerlandudie 
KuHur,  under  the  title  "  Faphlagonischa  Denkmaler  (Tumuli,  Felsengiaber, 
BefeEtigungon),"  deal  specially  with  tumuli  and  rock  tombs,  the  two  kinds  of 
burial-places  which  distinguish  two  ancient  civiUzations  found  in  Asia  Minor. 
Tumuli  occur  only  in  the  great  plains.  Ramsay,  and  later  A.  Koerte,  found  them 
in  ancient  I'lirygia ;  Leonhard  now  shows  that  they  exist  in  Paphlagonit, 
extending  their  range  considerably  to  the  north-east.  According  to  Herodotu 
i(v.  8),  this  mode  of  sejiulture  was  in  use  amongst  the  ThrBciaos  on  the  wealeni 
aide  of  the  DlacI:  sea:  tho  body  of  a  nobleman  was  buried  or  burnt,  and  a  hrg* 
tumulus  heaped  upon  the  spot.  The  custom  was  thus  probably  inlroduceil  J»tii 
Asia  Minor  from  Thrace,  and  is  an  importation.  The  rock  tJmhs,  on  the  oth" 
band,  are  peculiar  (0  the  peninsula ;  they  are  only  known  elsewhere  in  Egypt,  «l 
the  time  of  the  middle  kingdom.  Their  use  may  have  been  due  origioallr  •* 
(he  large  number  of  nalural  cavities  occurring  in  the  rocks  of  Asia  AUiW. 
«specially  the  limestones  and  recent  eruptive  rocks.  The  rock  tombs  of  Pipfal^* 
gonia  are  probably  the  most  ancient ;  they  were  first  diicovered  by  Hunilto" 
in  1(^35,  and  worked  out  systematically  by  Hirschfald.  Leonhard  reganls  dui" 
as  remains  of  an  independent  development  from  Hittile  practice,  the  celttiOK 
of  which  to  the  ancient  Babylonian  civilization  has  recently  been  demonstrated  bf 
E.  Chantre.  Leonhard  finds  evidence  of  the  Hittite  style  of  the  PaphUgoiii^ 
tombs  in  two  chambers  discovered  recently  hy  himself,  one  at  Salarkijj,  and  l^' 
other  at  Sukimankilj,  Buth  have  the  peculiarly  appropriate  poaiiions,  in  harnw.' 
with  their  surroundings,  cl-ar,icteriitic  of  the  raphlngoniou  tumha.     Although 
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the  point  is  hardly  geographical,  it  is  interesting  to  note  that  Leonhard  believes 
one  of  the  pictures  in  the  antechamber  of  the  Ealekapu  tomb  to  represent  a 
unicorn ;  this  would  be  the  earliest  record  of  the  fabulous  animal,  which  is  chiefly 
found  in  the  pictures  of  the  Middle  Ages  and  in  English  coats-of-arms.  Nearly  all 
known  heraldic  beasts  occur  in  Hittite  art,  including  the  prototypes  of  the  Russian 
and  Austrian  double  eagle.  The  geographical  nature  of  the  country,  with  its  steep 
forest-clad  slopes  to  the  Black  ses,  preyented  the  Greek  colonies  (Sinope)  from 
•extending  their  influence  into  the  interior  in  pre- Alexandrian  days ;  on  the  con- 
trary, traces  of  Hittite  civilization  made  their  way  through  Phrygia  to  Greece, 
where  the  Myceossan  culture  shows  unmistakable  signs  of  relationship  to  the  older 
or  contemporary  culture  of  Asia  Minor.  The  irruption  of  the  Cimmerians  seems 
to  have  marked  the  end  of  the  development  of  culture  in  Paphlagonia  and  Gappa- 
•docia,  hence  the  last  Paphlagonian  rock  tombs  are  probably  not  older  than  700  b.c. 

Explorations  in  the  Tir%«hniir  Himalayas. — One  of  the  finest  but  least- 
known  mountun  groups  in  the  Kashmir  Himalayas  is  that  of  the  Nan  Kun,  which 
culminates  in  the  twin  peaks  of  Ser  and  Mer,  both  nearly  23,500  feet  high.    This 
has  lately  been  explored  by  Dr.  A.  Neve  and  the  Rev.  0.  E.  Barton,  the  former  of 
whom  describes  the  journey  in  the  Alpine  Journal  for  February  of  this  year.    The 
time  occupied  by  the  trip  was  only  a  month,  including  the  route  from  and  to 
Srinagar  across  several  snow-passep,  so  that  a  thorough  exploration  of  the  district 
was  impossible ;  nor  was  any  attempt  made  on  the  peaks  themselves,  which  have 
generally  been  pnt  down  as  inaccessible  by  reason  of  their  vast  outlying  precipices. 
Some  additions  were,  however,  made  to  our  knowledge  of  the  topography  of  the 
•district.    From  Suru,  where  a  set  of  sturdy  Ladaki  porters  were  taken  on  in  place 
of  the  Ejishmiris,  the  route  led  first  east-south-east  up  the  valley  of  the  Suru  river, 
and  then  Bouth  up  that  of  its  tributary  the  Shafat-ohu  to  the  foot  of  the  great 
glacier  which  descends  on  the  east  of  the  Nun  Kun.    From  the  summit  of  the 
Pukartse  La,  on  the  spur  which  causes  the  Suru  to  make  a  wide  sweep  to  the  south, 
one  of  the  grandest  mountain  views  in  the  world  is  obtained,  the  more  southern  of 
the  twin  peaks  standing  out  clearly  by  itself  at  the  head  of  the  great  Ganri 
glacier,  and  presenting  from  this  side  a  dome^shaped  outline.    In  the  Shafat  valley 
it  was  found  that  the  main  glacier  extends  2  or  3  miles  lower  down  than  it 
is  marked  on  the  Survey  map— a  hot  which  is  not  wholly  to  be  explained  by  a 
recent  advance,  though  of  this  there  were  some  trace?.    The  glacier  was  followed 
up  to  the  snow-field  between  the  two  peaks,  a  night  being  spent  at  15,000  feet, 
and  18,000  feet  reached  the  next  day,  the  last  part  of  the  route  being  up  a  great 
eloping  ice-wall.    Beturning  to  Suru,  the  travellers  made  a  fresh  start  in  a  southerly 
direction,  in  part  along  the  bend  of  the  Suru  river,  which  here  flows  in  a  natural 
tunnel,  covered  in  by  fallen  boulders.     Ascending  to  the  rocky  ridge,  called  by  the 
guide  the  Sentik  La  (16,500  feet),  it  was  found  that  D  41  of  the  map  is  merely  the 
west  buttress  of  the  great  dome  of  the  Nun  Kun,  which  rises  on  this  side  from  a 
snow-field  nearly  19,000  feet  above  the  sea.    To  the  south  and  west  the  travellers 
looked,  not,  as  might  be  supposed  from  the  Survey  map,  down  into  the  Ward  wan 
valleys,  but  on  to  a  vast  snow-field,  which  runs  down  west  from  Nun  Kun,  and  is 
in  places  2  or  3  miles  vride.      Beyond  this  the  Barmal  La  was  crossed,  and  a 
descent  made  in  safety,  though  with  some  difficulty  in  the  case  of  the  laden  porters, 
into  one  of  the  deep  Wardwan  valleys,  and  so  via  the  Mongil  and  Margan  passes 
to  the  valley  of  Kashmir. 

AYBIOA. 

The  Senma  Cataract  of  the  Nile.— A  careful  study  of  the  Nile  rapids  at 
Semna,  between  the  second  and  third  cataracts,  has  lately  been  made  by  Mr.  J. 
Ball,  of  the  Geological  Survey  of  Egypt,  with  a  vie  v  to  throwing  light  on  the 
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physical  changes  which  have  taken  phce  wiUiin  the  historic  period.    The  results 
are  put  forward  in  a  paper  published  in  the  Quarterly  Journal  of  the  Gtological 
Society  for  February  10, 1903  (vol.  lix.  part  i.).    It  was  first  made  known  by  the 
researches  of  Lepsius  during  his  expedition  of  1842-i5,  that  the  then  high-water 
level  of  the  Nile  at  Semna  was  about  24  feet  lower  than  the  level  indicated  by  the 
Eculptured  marks  on  the  rocks  at  Semna,  and  the  problem  presented  by  this  fact 
was  in  1850  suggested  by  Homer,  a  former  president  of  the  Geological  Society,  as 
an  interesting  subject  for  elucidation  by  any  geologist  who  might  visit  the  spot. 
No  such  investigation  seems,  however,  to  have  been  made  until  the  visit  of  Mr. 
Ball  last  year.  Above  and  below  the  site  of  the  temple  ruins  at  Semna  and  Komna, 
the  Nile  has  a  breadth  of  about  1300  feet,  but  between  the  two  temples  a  narrow 
band  of  hard  red  and  grey  gneiss  forms  a  natural  barrier  across  the  stream.    At 
high  Nile  the  river  flows  over  this  barrier  with  but  slight  diminution  of  width, 
though  with  increased  velocity  and  violent  eddies.    But  at  low  Nile  the  gneiss 
band  entirely  bars  the  stream,  except  for  a  narrow  central  channel  about  130  feet 
in  width.    The  gneiss  of  the  barrier  is  very  hard,  with  well-marked  foliation 
planes  striking  parallel  to  the  direction  of  the  river.    The  portion  laid  bare  at  low 
water  is  honeycombed  with  large  pot-holes,  which  bear  witness  to  the  powerful 
grinding  action  of  the  stream  in  flood.    No  trace  was  found  of  the  existence  of  a 
soft  basic  dyke  such  as  accounts  for  most  of  the  channels  at  Assuan,  and  Mr.  Ball 
is  of  opinion  that  both  the  deep  central  channel  and  the  smaller  channels,  filled 
only  at  high  water,  are  due  simply  to  the  erosive  action  of  the  river,  the  flow  of 
which  coincides  in  direction  with  the  strike  of  the  foliation  planes  of  the  gneiss. 
He  considers  that  the  change  of  level  above  alluded  to  (which  has  taken  place 
within  a  period  of  about  4200  years)  can  be  quite  well  explained  as  a  result  of  the 
wearing  away  of  the  barrier  by  erosion.    The  vertical  extent  of  such  erosion  works 
out  at  about  2  millimetres  per  year,  which  corresponds  to  the  removal  of  only  5 
milligrammes  of  rock  per  ton  of  silt-laden  water,  and  of  this  Mr.  Ball  thinks  that 
at  least  two-thirds  is  accounted  for  by  the  pot-holing  action.    Similar  studies  at 
other  points  have  thrown  much  light  on  the  past  changes  in  the  course  of  the  river ; 
and  from  the  deep  soundings  which  have  been  fjund  below  the  new  dam  at  Assuan, 
it  seems  possible  that  the  classical  descriptions  of  the  Assuan  cataract  as  a  distinct 
waterfall  may  have  more  foundation  than  has  been  supposed. 

Surveys  on  the  Upper  Nile. — ^With  reference  to  the  surveys  lately  executed 
by  Major  Delm^  Radclifi'e  in  the  Nile  province  of  the  Uganda  Protectorate  (antt, 
p.  162,  and  map),  a  correspondent  points  out  that  a  survey  of  the  Nile  below  its 
exit  from  the  Albert  Nyanza  was  carried  out  by  General  (Gordon,  when  governor 
of  the  Egyptian  Sudan,  and  that  his  original  map  was  in  the  hands  of  a  Belgian 
missionary  not  many  years  ago.  Maps  showing  the  results  of  Gordon's  survey 
were  published  in  vol.  i.  of  the  Bulletin  of  the  Ehedivial  Geographical  Society,  and 
(on  a  reduced  scale)  in  vol.  xlvi.  of  the  Journal  of  our  Society,  as  well  as  in  the 
Geographical  Magazine  for  1877.  It  is  also  pointed  out  in  Globus  (No.  14, 1903) 
that  the  surveys  executed  by  Emin  Pasha  in  the  equatorial  province,  though  not 
based  on  astronomical  observations,  agree  on  the  whole  well  with  those  of  Major 
Badclifife,  both  as  regards  the  positions  of  Dufile,  Fatiko,  and  Fadibek,  the  altitudes, 
and  the  course  of  the  Nile  between  Dufile  and  the  Albert  lake.  In  particular,  the 
courses  of  the  Ateppi,  Unyame,  and  Eyuppe  agree  well  in  the  two  surveys. 

Balloon  Experiment  in  North  Africa.— The  French  officer  generally 
known  by  the  nom-de-plume  of  Ldo-Dex  has  for  some  years  been  attacking  the 
problem  of  the  possibility  of  crossing  the  Sahara  in  a  balloon,  and  for  the  purpose 
of  experiment,  he,  at  the  close  of  last  year,  with  several  coadjutors,  went  to  Gabes 
with  a  view  to  launching  a  pilot  balloon  in  the  hopes  that  it  might  be  taken  by 
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the  local  wind  cnrrents  into  the  reg^ion  of  the  trade  winds,  and  so  be  carried  across 
the  Sahara  to  Timbuktu  {Tour  du  Monde,  1903,  No.  12).  This  result  was  not 
attained,  though  the  balloon  made  a  journey  of  several  hundred  miles  before 
coming  to  the  ground  in  Southern  Algeria.  From  the  direction  taken  by  it  in  its 
Toyagp,  it  appears  that  the  wind,  which  often  blows  steadily  in  ydnter  in  the 
neighbourhood  of  Gabes  for  oonsiderable  periods,  assumed  an  easterly  direction 
above  the  sands  of  the  great  Erg,  and,  carrying  the  balloon  westward  in  about  32^» 
finally  veered  still  more  and  carried  it  northward  to  a  point  on  the  Wed  Jedi,  a 
-Mttle  north  of  34^,  when  it  was  brought  to  the  ground  by  the  Arabs  by  means  of 
«the  guide-ropes.  A  similar  attempt  might  in  other  circumstances  meet  with  sue- 
•cess,  for,  as  the  influence  of  the  regular  trade  winds  begins  to  be  felt  in  this  region 
in  about  30^,  the  local  currents  would  have  to  be  maintained  only  some  2^  further 
to  the  south  in  order  to  bring  a  balloon  within  the  sphere  of  action  of  the  trades. 

Prof.  Fischer's  Explorations  in  Korocco. — Prof.  Theobald  Fischer's 

important  researches  in  the  Atlas  Vorland  of  Morocco  are  completed  by  the 
account  of  his  third  journey  in  that  region,  published  in  the  Mitteilungen  of  the 
Hamburg  (Geographical  Society  (vol.  xviii.).  The  journey,  which  extended  over 
flome  three  and  a  half  months,  was  made  in  the  early  part  of  1901.  Prof.  Fischer 
was  accompanied  by  Dr.  Weisgerber,  who  had  been  In  medical  practice  for  four 
years  in  Casablanca,  and  was  familiar  with  many  aspects  of  the  region  traversed, 
-and  by  Dr.  G.  Eampfifmeyer,  of  the  University  of  Marburg.  The  main  objects  of 
the  expedition,  which  were  for  the  most  part  successfully  accomplished,  were  the 
examination  of  the  fertile  ''black  earth"  region  in  the  coast  provinces  Abda, 
Dokkala,  and  Schauia.  Each  province  was  crossed  once  from  the  coast  to  the 
interior  and  bacL  Another  feature  was  the  exploration  of  the  unknown  course  of 
the  Um-er-Rbia  below  Meshra-esch-SchaSr,  where  Prof.  Fischer  had  to  leave  the 
river  in  1899 ;  this  also  has  been  substantially  completed,  although  it  was  impos- 
sible to  keep  to  the  stream  closely  throughout,  on  account  of  the  difficult  nature 
of  the  country.  As  a  type  of  the  land-form  found,  the  river-loop  at  Bu-el-Aw&n 
was  minutely  surveyed  on  a  scale  of  1 :  100,000.  Bu-el-A^&n  is  a  ruined  fortress, 
which  has  not  hitherto  been  visited  by  a  European,  although  in  the  end  of  the 
eighteenth  century  Dr.  Lempridre  saw  it  from  a  distance.  In  view  of  the  important 
•commercial  relations  existing  between  Hamburg  and  Morocco,  Prof.  Fischer  devoted 
special  attention  to  the  trade  possibilities  of  the  country,  making  considerable 
stays  in  Mogador  and  Casablanca,  and  drawing  a  new  plan  of  the  former  town  on 
a  scale  of  1 :  10,000.  The  excursions  into  the  interior  also  gave  an  opportunity  of 
adding  considerably  to  our  knowledge  of  the  provinces  of  Schedma  and  Ahmar. 
■Sohedma  is  a  relatively  poor  province,  of  which  Mogador  is  the  capital.  Ahmar 
belongs  to  the  second  step  of  the  Atlas  Vorland,  rising  steeply  from  the  plain  of 
Abda  to  a  height  of  about  400  metres,  and  having  the  Zyma  lake  as  its  chief 
feature.  Two  minor  objects  of  the  expedition  bad  to  be  abandoned,  chiefly  on 
account  of  political  difficulties :  the  making  of  excavations  in  the  slag-heaps  and 
barrows  at  AIn-el-Hadechar  in  Schedosa,  in  order  to  determine  the  nationality  of 
•the  former  workers  in  iron,  whom  Prof.  Fischer  supposes  to  have  been  Phoenicians ; 
and  exploration  of  the  Djebel  Zerhun,  a  small  mountain  district  between  Miknds 
and  F&s,  inhabited  by  practically  independent  Berbers.  Incidentally,  an  important 
result  of  the  expedition  is  the  establishment  of  meteorological  observing  stations 
at  Casablanca  and  Marrakesch.  We  are  only  able  to  give  the  main  outlines  of 
Prof.  Fischer^s  account  of  his  arduous  and  sometimes  dangerous  work :  it  is  scarcely 
necessary  to  add  that  his  narrative  abounds  in  accurate  detail  of  all  kinds — analyses 
A>f  soils,  determinations  of  height?,  and  the  like. 

The  French  Colonies  of  Guinea  with  Respect  to  Colonization.— Dr. 
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Barot  describes  (^La  Geographies  No.  1, 1903)  the  natural  conditions  of  the  West 
African  cobnies  with  the  object  of  determining  their  adaptability  for  Europetn 
colonization.  The  mountain  system  he  describes  as  consisting  of  three  ranges  parallel 
to  one  another  and  following  the  outline  of  the  coast.  These  are  crossed  in  a  direc- 
tion from  south-west  to  north-east  by  fiye  lines  of  folding,  which  constitute  water- 
sheds, except  the  third,  traversed  by  the  rivers  Gomoe  and  N*Zi.  The  isothermie 
lines  run  parallel  to  the  mountain  ranges^  bat  it  is  singular  that  the  mean  annual 
temperature  decreases  towards  the  equator.  On  the  Senegal,  where  there  is  little 
ndn — 8  inches  in  the  year — the  east  winds  firom  the  Sahara  raise  the  temperature 
sometimes  to  107^  Fahr.  South  of  kt.  40^  the  mountains  turn  aside  these  easterly 
winds  and  arrest  the  clouds,  so  that  the  annual  rainfall  rises  suddenly  to  24  inches. 
Below  lat.  9°  the  rainfall  is  52  inches,  and  on  the  coast  plateau  more  than  7& 
inches.  Here  the  temperature  is  modified  by  the  dense  clouds,  but  the  atmosphere 
is  saturated  with  moisture.  The  coastal  zone  is  covered  with  tangled  forest,, 
whereas  on  the  plateaus  of  the  upper  Niger,  Volta,  and  Senegal  the  vegetation 
is  luxuriant  without  being  rank.  Natural  products,  such  as  vegetable  butter,, 
indiarubber,  palm-oil,  kola-nuts,  ground-nuts,  etc.,  are  mingled  with  European 
vegetables  and  American  cereals.  North  of  lat.  14^  there  are  only  steppes  covered 
with  scanty  grass  and  stunted  trees,  or  the  sands  of  the  Sahara.  On  the  plateaus 
also  are  concentrated  the  greater  number  of  the  native  inhabitants.  During  the* 
last  quarter  of  a  century,  however,  they  have  been  decimated  by  the  wars  and 
slave-raids  of  Samory,  Babemba,  and  other  chiefs,  and  the  villages  and  towns  have 
dwindled.  Kong,  which  in  1887  excited  the  astonishment  of  Binger,  now  hardly 
exists.  For  Europeans  these  plateaus  are  as  healthy  as  Algeria.  During  the 
doctor's  service  with  two  columns  the  mortality  was  only  15  per  thousand,  and  the 
number  of  serious  cases  of  disease  only  80.  The  most  fovourable  zone  lies  around 
the  upper  Niger  and  its  affluents  at  an  elevation  of  650  to  1300  feet,  and  has  an 
area  of  some  58,000  square  miles.  It  is  well  watered  and  extremely  fertile.  Some- 
what less  desirable,  becauss  it  slopes  to  the  west  or  south,  is  the  region  watered 
by  the  upper  waters  of  the  Bakoi,  Bandama,  Eomoe,  Yolta,  and  Weme,  with  an 
area  of  154,000  square  miles.  A  third  zone,  fairly  good,  is  divided  into  two,  and 
consists  of  French  Guinea  and  Futa  Jallon  on  the  west,  13,500  square  miles,  and 
the  basins  of  the  upper  Sassandra  and  of  the  middle  Bandama,  Gomoe,  and  the 
Voltas,  about  108,000  square  miles.  Together  these  three  zones  cover  an  area 
of  about  333,000  square  miles,  of  which  270,000  are  in  French  territory. 

French  Surveys  in  the  Lake  Chad  Eegion.— The  surveys  carried  out 

in  the  region  of  Lake  Chad  by  Colonel  Desteoave  and  officers  under  his  ordera 
have  already  been  briefly  referred  to  in  the  Journal^  and  fuller  details  have  now 
been  supplied  in  several  publications,  including  the  Cgmptes  Bendua  of  the* 
Academy  of  Sciences  (1903,  p.  575),  La  OSographie  (March,  1603),  and  the 
Jievue  Coloniah  (1902,  p.  331).  The  surveys  have  dealt  not  only  with  the  shores 
of  the  lake  itself  and  its  islands,  which  have  now  for  the  first  time  been  delineated 
with  any  accuracy,  but  with  the  region  of  the  Lower  Shari  and  that  to  the  east 
of  the  lake  on  either  side  of  the  Bahr-el-Ghazal  depression.  The  islands  are- 
arranged  in  two  main  groups,  the  Euri  archipelago,  occupying  the  great  eastern- 
bay,  and  that  of  Buduma,  which  fringes  the  coast  of  Kanem  from  13°  30'  N.  lat. 
They  form  an  immense  littoral  system,  the  individual  parts  of  which  are  disposed 
in  a  north- north-west  direction,  this  being  the  resultant  of  the  directions  of  the> 
two  prevailing  winds  in  this  region.  The  islands  are  generally  low  and  composed 
of  sands  and  clays  deposited  by  the  Harmattan  or  north-east  wind.  Some  are 
inhabited,  and  rise  in  sandhills  to  a  height  of  35  to  50  feet  above  the  water.  Othera 
are  covered  with  pastures,  and  reach  a  height  of  12  to  16  feet ;  while  a  third  type 
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consists  of  low  islands  rising  only  1  or  1^  foot  above  the  lake.  As  is  the  rule 
with  the  lakes  of  sandy  desert  regions,  Chad  appears  subject  to  a  displacement  in 
the  direction  of  the  dominant  wind?,  a  silting  up  being  observable  in  the  east  and 
north-east,  while  the  waters  are  extending  towards  the  west  and  south-west — in 
which  direction  the  greatest  depths  (about  40  feet)  occur,  those  in  the  east  reaching 
only  12  to  16  feet.  Among  the  items  of  geographical  work  (in  addition  to  the 
survey  of  the  islands)  accomplished  by  the  officers  uuder  Colonel  Destenave,  some 
of  the  most  important  are:  (1)  The  fixing  of  the  geographical  co-ordioates  of 
various  points,  by  Lieut.  Huarr,  the  latitudes  being  obtained  by  circum-meridian 
altitudes  of  stars,  the  loogitudes  by  the  transport  of  time  in  a  closed  circuit; 
(2)  observations  of  the  level  of  the  lake  near  the  mouth  of  the  Shari,  during  the 
months  of  February  to  April,  1902  (the  variations  were  found  to  be  ia  direct 
relation  with  the  direction  and  force  of  the  wind.«,  the  maximum  reaching  10^ 
inches  (0*27  metre));  (3)  the  detailed  examination  of  the  south-east  shore  of  the  lake 
by  Captain  Dubois,  with  a  study  of  the  vicissitudes  to  which  the  Bahr-el-Ghazal 
has  been  subject,  down  to  its  abandonment  by  the  lake  waters.  The  valley  of  the- 
Bahr-el-Ghazal  and  the  country  to  the  north  of  it  have  also  been  carefully  studied 
by  other  officers.  Various  contributions  to  our  knowledge  of  the  hydrography  of 
the  Shari  have  also  been  made,  while  reconnaissances  have  been  carried  out  both 
in  Eanem  and  Wadai,  those  in  the  latter  being  of  special  interest  by  reason  of  the 
scantiness  of  our  information  respecting  the  geography  of  the  country.  Lake 
Fettri,  or  Fittri,  was  reached  by  Lieut.  Avon,  who  places  it  in  about  12^  40'  N.y. 
17^  40'  E.,  or  in  very  nearly  the  ]X}8ition  it  has  hitherto  occupied  on  our  maps. 
Geological,  biological,  and  ethnological  observations  have  also  been  made,  the 
geological  specimens  showing  the  abundance  of  eruptive  rocks  in  the  region  ex- 
jilored.  The  Euri  and  6 aduma  archipelagoes  are  estimated  to  contain,  respectively,, 
populations  of  19,000  and  17,000  souls. 

Oerman  Expeditions  between  the  Benne  and  Lake  Chad.— The  ex- 
pedition of  Colonel  Pavel,  by  which  German  authority  was  tirdt  established  in  the 
northern  parts  of  the  Kamerun  territory,  has  been  followed  by  others,  which  have 
added  considerably  to  our  knowledge  of  the  country.  Lieut.  Dominik,  who  has< 
traversed  the  region  between  the  Benue  and  Lake  Chad  by  various  routes,  gives,  in. 
the  Beutsches  KoloniaMntt  (Nos.  5-7, 1903),  a  detailed  account  of  the  country,, 
which  is  valuable  as  giving  trustworthy  information  as  to  the  present  palitical 
situation  in  German  Bomu,  as  well  as  of  the  relations  of  the  various  elements  which 
compose  its  mixed  population.  He  divides  the  region  described  into  three  maiik 
natural  divisions :  (1)  Adamawa  proper,  including  the  river-areas  of  the  Maya 
Kebbe  and  Mayo  Lue  and  the  mountain  massifs  to  the  north ;  (2)  the  isolated 
mountain  district  of  Mandara ;  and  (3)  the  lowlands,  which  may  be  divided  again 
into  German  Bomu  and  the  Pagan  districts  extending  east  to  the  Shari.  Adamawa, 
though  properly  a  political  division,  corresponds  also,  he  considers,  with  a  natural 
division  of  the  region.  The  fertile  Benue  valley  is  shut  in  on  the  north  by  a  sand- 
atone  plateau,  the  river  flowing  in  a  bed  some  300  yaids  wide,  and  offering  no 
hindrance  to  navigation  between  July  and  September,  though  in  October  it  falls 
rapidly,  and  at  this  time  its  tributary,  the  Faro,  shows  in  places  no  water  at  all 
above  its  sandy  bed.  The  two  main  caravan  routes  to  the  north  run  one  on  each 
side  of  the  Tengelin  massif,  which  stretches  north  of  Garua,  and  is  inhabited  by 
the  Pagan  Fall!  stock.  Lieut.  Dominik  traversed  the  northern  lowlands  by  three 
different  routes,  the  two  western  leading  to  Dikwa,  the  capital  of  German  Bomu, 
the  eastemmost  to  Lake  Chad  by  the  lower  Logone.  The  shores  of  the  lake  are 
more  or  less  swampy  throughout  a  zone  of  some  miles,  the  passage  from  firm 
ground  to  the  open  water  being  very  gradual.    Clouds  constantly  hang  over  the 
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water,  being  caused  by  the  desert  sand  from  the  north,  which  gives  rise  to  a 
succession  of  eand-dunes  traversing  the  black-earth  plain  to  the  south.  Between 
the  lake  and  Dikwa  village  follows  village  very  closely.  The  land  is  ferUle,  and 
the  Kanuri  ef  pecially  live  well,  great  plenty  prevailing  in  Dikwa,  The  writer 
considers  that,  owing  to  its  central  position,  Bornu  must  always  maintain  its 
importance  as  the  meeting-ground  of  Mohammedans  from  the  north,  southy  east, 
and  west.  Farther  south,  on  the  headwaters  of  the  Benue,  some  entirely  new 
ground  has  been  broken  by  the  expedition  despatched  by  the  "  Niger-Benuo-Lake 
Chad  Committee"  (2>.  Kolonialzeitung,  No.  13).  At  Rei  Buba,  the  capital  of 
Bubanjidda,  where  the  first  German  Elamerun  expedition  met  with  a  check  from  the 
hostility  of  the  king,  the  expedition  was  accorded  a  particularly  friendly  reception. 
The  town  is  surrounded  by  a  wall  and  ditch,  and  the  Fulbe  of  Bubanjidda  are  as 
warlike  as  any  in  German  Adamawa.  Hence  the  hitherto  unknown  tract  extend- 
ing to  the  French  frontier  was  explored,  and  was  found  to  consist  of  a  mountainoas 
country  cut  up  by  streams  which  fiow  to  the  Mao  Shuffi,  an  important  tributary 
of  the  upper  Benue  not  marked  on  existing  maps.  The  geological  formation  is 
principally  granite.  The  route  was  continued  south  to  Ngaumdere,  whence  the 
expedition  returned  to  Garua. 

AXBBIOA. 

The  Level  of  the  Great  Salt  Lake. — ^The  progressive  fall  in  the  level  of  the 
Greit  Salt  lake  continues  to  attract  attention,  fears  being  expressed  in  some 
quarters  that  if  the  shrinkage  is  maintained  much  longer,  the  lake  may  dry  up 
entirely.  Among  writers  who  have  discussed  the  cause  of  the  fall  in  the  level  is 
Mr.  L.  H.  Murdoch,  of  the  U.8.  Weather  Bureau,  who  sums  up  his  conclusions  in 
the  National  Geographic  Magazine  for  February  last,  having  entered  more  fully 
into  the  meteorological  factors  involved  in  the  Monthly  Weather  Review  for  October, 
1902.  The  fall  in  the  lake-level  has  been  particularly  rapid  dariog  the  last  three 
years,  the  deOciency  of  precipitation  having  also  been  most  marked  during  the  same 
peiiod,  though  the  present  dry  cycle  has  lasted  since  1887.  On  December  1  last, 
the  reading  of  the  gauge  at  Garfield  beach  was  5  feet  11  inches  below  the  zero  of 
the  scale,  showing  a  fall  of  11  feet  7  inches  since  the  close  of  1886,  the  year  in 
which  the  last  rise  terminated,  and  a  level  between  3  and  4  feet  below  that  of  1847. 
The  last  wet  cycle  lasted  from  1805  to  1886,  during  which  the  lake  rose  to  about 
13  feet  above  the  zero  mark  (in  1868  and  again  in  1876).  The  annual  precipita- 
tion averaged  18'42  inches,  or  1*77  above  the  normal,  during  this  period;  while  for 
the  years  1887-1902  the  average  has  been  14'8  inches,  or  1'85  inch  below  the 
normal.  Mr.  Murdoch  considers  that  even  were  this  low  rainfall  to  be  maintained, 
the  level  would  not  fall  without  limit,  but  that  a  balance  would  in  time  be  reached 
between  the  area  of  the  lake  and  its  inflow,  and  the  decline  would  then  terminate. 
The  large  deficiency  of  29  6  inches  in  precipitation  during  the  last  sixteen  years 
seems  certaicly  the  main  c^iuse  of  the  fall  of  the  lake,  for  the  possible  loss  from 
irrigating  609  square  miUs  of  land  must  be  very  small  by  comparisoo. 

The  Eruption  of  Santa  Karia  in  Gnatemala.— Br.  Sapper  arrived  in 

Guatemala  on  the  day  on  which  the  eruptions  commenced,  and  immediately 
hastened  to  the  seat  of  devastation.  The  area  over  which  more  than  20  cmr. 
(nearly  8  inches)  of  ashes  and  pumice  stone  have  fallen  extends  to  about  2000  square 
miles,  and  within  it  most  of  the  houses  and  farm  buildings  have  fallen  in  under 
the  weight  of  the  ejectamenta,  and  in  some  places  are  totally  destroyed.  Several 
hundred  persons  must  have  been  killed.  The  damage  done  to  crops  is  enormoup, 
especially  in  the  cofi'ee  districts  of  Xolhuitz  and  Costa  Cues.  Many  plantations 
have  been  definitely  abandoned,  and  many  others  cannot  probably  be  restored. — 
Zeitschrt/t  der  Qesell./iir  Erdkunde  zu  Be^iin^  No.  1, 1903. 

f 
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The  Canra  Territory  in  Venezuelan  Guiana.— In  the  winter  of  1901-02 

Dr.  Passarge  visited  the  country  between  the  Caura  and  Cuchivero  rivers,  ex- 
amining a  region  2500  square  miles  in  area.  On  the  way  to  the  Caura  the  longi- 
tude of  Bolivar  was  aacertoined  to  be  63°  39'  13"  W.,  or  only  2}'  less  than  on 
•Sievers'  map.  The  longitude  of  Alta  Gracia,  however,  63°  37'  15",  differs  by  J° 
from  Humboldt's  survey,  on  which  all  the  present  maps  are  based,  and  therefore 
the  whole  basin  of  the  upper  Orinoco  should  be  displaced  J°  to  the  east.  The 
Canra  river  has  a  breadth  of  1200  yards  at  its  mouth,  and  of  650  to  850  further 
up.  The  Cuchivero  issues  from  the  Guiana  mountains  at  the  Randal  Alto,  and 
expands  from  a.breadth  of  65-100  yards  to  160-220.  Below  Lis  Lajitas  there  are 
no  obstacles  to  navigation,  and  small  steamers  can  ascend  the  river  in  the  rainy 
reason.  The  Sipao,  a  tributary  of  the  Caura,  and  the  Tucuragua  are  also  navigable 
by  canoep.  The  southern  limit  of  the  district  explored  is  formed  by  the  gneissic 
plateau  of  the  Guiana  highlands,  which  northwards  sinks  down  below  the  level  of 
the  Llanos.  Isolated  groups  of  hills,  almost  entirely  composed  of  granitic  rocks, 
Intel  vene  between  the  Guiana  highlands  and  the  Llanos  stippes,  which  extend  from 
the  Cordillera  of  northern  Venezuela  across  the  Orinoco.  These  Llanos  do  not  pass 
imperceptibly  into  the  delta  of  the  Orinoco,  but  14  to  18  miles  west  of  Las 
Odstillas  end  in  a  steep  edge  160  to  260  feet  high.  Dr.  Passarge  was  struck  with 
the  resemblance  of  the  surface  forms  of  the  arcbasan  mountains  with  that  of  many 
•South  African  ranges.  The  laterite  of  the  Llanos  is  of  ancient  origin,  as  is  also 
the  African  laterite,  and  this  fact  suggests  that  there  may  have  been  a  great  period 
of  laterite  formation.  Another  interesting  question  is  whether  the  Llanos  are  a 
salt  or  fresh-water  deposit.  The  strata,  of  enormous  depth  at  the  foot  of  the 
Cordillera,  thin  out  towards  the  Guiaoa  highlands,  where  they  do  not  reach  a 
thickness  of  65  feet.  The  material,  then,  came  chiefly  from  the  former  elevation. 
Was  the  latter  a  bare  rocky  region  where  little  detritus  was  produced,  or  were 
trani^porting  agents  wanting?  In  connection  with  this  question  stands  the 
circumstance  that  the  Orinoco  has  moved  sidewards  to  the  Guiana  mountaios,  and 
now  lies  between  them  and  the  Llanos.  Its  bed  is  cut  in  the  Guiana  rock,  but  in 
the  plain  of  the  Llanos,  the  bed-rock  being  observable  in  most  parts  of  its  course. 
As  regards  the  steep  edge  of  the  Llanos  plateau  in  the  delta,  it  may  be  asked 
whether  it  is  of  tectonic  origin  or  caused  by  erosion,  and  whether  a  negative 
displacement  of  the  shore-line  has  assisted  in  its  formation. — Zeitachri/t  der  OeUlL 
fur  Erdkunde  zu  Berlin,  No.  1, 1903. 

The  Temperature  and  Rainfall  of  the  Argentine  Republic— Dr.  Josef 

Chavanne  has  published  a  sketch  of  the  meteorology  of  the  Republic  in  the 
Veroffentlictungen  der  D.  Akad.  Vereinigvng  zu  Buenos  Aires,  Bd.  i.  Heft  vii. 
The  temperature  means  are  derived  from  obicrvations  during  forty-five  years,  1856- 
1900,  and  the  rainfall  from  a  period  of  forty  years,  1861-1900.  He  divider  the 
country  into  five  climatic  regions,  of  which  three  are  subdivided  into  two  sections 
«ach.  The  eastern  regioo,  lying  between  the  Uruguay  and  Parana,  and  extending 
down  to  Viedma,  is  characterized  by  greater  warmth  in  autumn  than  in  spring, 
the  maximum  difference  being  1^*6  Fahr.  The  chief  cause  of  this  phenomenon  is 
Che  alternating  influence  of  the  warm  Brazilian  and  ccld  Falkland  currents.  West 
of  the  coast  region,  the  country  from  the  forests  of  the  Cbaco  in  the  north,  and 
including  the  greater  part  of  the  pampas,  is  more  than  4^'5  warmer  in  spring  than 
in  autumn,  and  has  a  greater  annual  range  of  temperature — maximum  29^.  The 
region  between  the  sierras  of  Aconquija  and  Ancasti  and  the  outer  ranges  of  the 
eastern  cordillera,  rising  from  650  to  more  than  5900  feet  above  sea-level,  consists 
largely  of  salt-pans  and  sand-dunes,  where  in  January  and  February  daily  means 
of  S8°  are  recorded  and  absolute  extremes  of  110°  are  not  uncommon,  while  in  July 
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the  daily  mean  up  to  2600  feet  often  falls  nearly  to  freezing-point.     A  peculiarity 
of  this  region  are  the  hot  local  winds  called  zondas,  caused  by  the  configuration 
of  the  country  and  the  nature  of  the  soil,  which  blow  with  great  frequency  and 
regularity  in  the  summer  montha,  aod  sometimes  raise  the  temperature  as  much 
as  18°  to  34*^,  and  reduce  the  relative  humidity  to  zero.    The  annual  range  of 
temperature  reaches  up  to  29°,  and  the  temperature  of  spring  exceeds  that  of 
autumn  by  more  than  4j^°,    The  raiofall  varies  from  8  to  16  inches.    At  heights 
of  3000  to  3900  feet  the  climate  is  very  beneficial  to  health.    The  northern  Andine 
region  has  a  small  rainfall  of  lees  than  8  inchcF,  90  to  98  per  cent,  of  which  &11 
bdtween  October  aud  April.    The  range  of  temperature  is  less  than  in  the  stepipes 
and  central  zone,  while  the  excess  of  heat  in  spring  over  the  autumn  temperature 
here  reaches  a  maximum.    The  southern  Andine  region  is  marked  by  the  occurrence 
of  winter  rains,  an  increase  in  the  annual  fall,  a  greater  range  of  temperature,  and 
relatively  cold  winters.    The  southern  extremity  of  the  republic  is  divided  into 
the  east  and  west  Fatagonian  regions.    Owing  to  the  smaller  breadth  of  the  conti- 
nent, the  difference  of  teaoperature  betwesn.  the  east  and  west  coast  is  small,  but 
there  is  still  a  difference  of  1°  to  3^°  in  favour  of  the  former.    The  rainfall  shows 
much  greater  variations.    Whereas  from  the  mouth  of  the  Chubut  to  south  of  the 
Straits  of  Magellan  it  is  under  10  inches,  it  is  fully  16  inches  on  the  Pacific  coastal 
strip,  and  rises  to  as  much  as  81  inches  in  some  valleys  and  lake-basins  east  of 
the  Andes.    A  long  series  of  observations  has  been  made  only  in  the  Yalle  16  de 
Octubre,  where  the  range  of  temperature  is  90*9°  (max.  in  December  and  January^ 
95°;  min.  in  July,  4°*1).    In  all  seasons  of  the  year,  winds  from  the  western 
quadrant  predominate  and  penetrate  to  the  plateaus  of  the  east  coast,  bringing 
rain  with  them,  while  the  east  and  north-east  winds  are  dry.    Staaten  island,  with 
its  large  rain&U  and  great  humidity,  belongs  to  the  west  Fatagonian  region,  and 
exhibits  to  a  marked  degree  the  oceanic  type.    As  a  whole,  the  Argentine  climate 
is  intermediate  between  the  sea  and  continental  types,  a  purely  continental  climate 
not  existing  even  in  the  steppe  region. 

POLAB  BEOIOKS. 

Antarctic  Expeditions. — The  destination  of  the  expedition  which  was  being 
organized  by  Dr.  Charcot  for  research  in  the  arctic  regions  has  suddenly  been 
changed  in  view  of  the  interest  aroused  in  the  South  Folar  region  by  the  various 
expeditions  now  at  work  in  that  quarter.  It  had  been  from  the  first  hoped  that 
the  proposed  arctic  voyage  might  lead  the  way  to  a  more  important  venture  in  the 
antarctic,  and  it  has  now  been  decided  to  abandon  the  original  plan  and  substitute' 
that  of  a  voyage  to  the  south.  This  will,  of  course,  retard  the  date  of  departure 
somewhat,  besides  rendering  it  necessary  to  collect  more  funds,  but  it  is  hoped  that 
the  delay  will  not  exceed  a  few  weeks.  The  Tour  du  Monde  (No.  19, 1903)  prints 
the  memorandum  adopted  by  the  committee  to  which  the  organization  of  the  ex- 
pedition has  been  entrusted,  from  which  it  appears  that  the  scene  of  action  will  be 
Alexander  land,  8outh  of  Graham  land,  and  that,  besides  researches  in  oceano- 
graphy and  the  various  branches  of  zoology,  it  is  hoped  to  carry  out  more  strictly 
geographical  work,  including  explorations  on  the  southern  continent.  It  does  not 
seem  to  be  contemplated  to  spend  a  winter  in  the  antarctic.  With  regard  to  the 
Swedish  expedition,  of  the  return  of  which  news  had  before  this  been  expected,  the 
despatch  of  a  relief  expedition  has  been  determined  on,  and  the  necessary  funda 
have  been  voted  by  the  Swedish  Farliament. 

The  German  Station  on  Kerguelen  Island.— The  observers  left  on  Eer- 

guelen  island  by  the  German  Antarctic  Expedition  for  the  purpose  of  carrying  out 
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obserratioDs  of  terrestrial  magnetism,  etc.,  simultaneously  with  those  of  the  main 
expedition,  have  returned  to  Sydney,  with  the  exception  of  Dr.  Eozensperger,  who* 
we  regret  to  say,  succumbed  to  beri-beri  during  the  stay  on  the  island.  The  party 
appear  to  have  bad  a  very  trying  time,  and  another  of  the  staff,  Dr.  Werth,  was 
also  ill  on  arrival  in  Sydney.    Hopes  are,  however,  entertained  of  his  recovery. 

XATHEKATICAL  AHD  PHYSICAL  GEOGRAPHY. 

Sabterranean  Waters.— Dr.  F.  J.  Fischer  has  collected  in  the  AhJiand,  der 
K.K,  Geogr.  ChsdU.  in  TTien,  No.  5,  1902,  a  large  number  of  examples  of  tho 
interaction  of  sea  and  ground  water?.    About  a  third  of  the  rain  that  falls  on  the 
land  filters  downwards  or  trickles  through  fissures  until  it  reaches  impermeable 
strata,  over  which  it  spreads,  forming  reservoirs  for  the  supply  of  springs  and 
underground  rivers.    In  some  cases  these  reservoirs  are  connected  with  the  sea, 
and  the  pressure  of  the  salt  water  holds  up  the  water  in  the  underground  channels 
to  a  height  above  the  sea-level  corresponding  to  the  lower  specific  gravity  of  fresh 
water.    When,  however,  the  upper  level  of  the  fresh  water  is  raised  equilibrium 
is  disturbed,  and  fresh- water  springs  rise  up  near  the  shore.    Such  are  found  in 
all  parts  of  the  world.    One,  particularly  described  by  Dr.  Fischer,  is  the  Polla  di 
Cadimare,  in  the  gulf  of  Spezia,  which  shoots  up  to  a  height  of  60  feet  from  the  sea 
bottom  and  forms  a  small  hillock  on  the  surface.    The  water  that  feeds  it  falls  as 
rain  on  the  Apennines  3  miles  distant.    The  magnitude  of  the  complicated  systems 
of  subterranean  channels  is  a  proof,  in  Mr.  Marters  opinion,  of  a  diminished  supply 
of  water  on  the  surface,  for  such  extensive  erosion  must  have  been  the  work  of 
much  greater  volumes  of  water  than  fiow  over  the  land  at  the  present  time. 
Erosion  is  still  at  work,  though  on  a  lesser  scale,  and  in  many  Karst  lands  the 
water-supply  is  becoming  a  serious  difficulty.    In  Yucatan  most  of  the  inhabitants 
have  to  obtain  water  from  cave  springs  1000  feet  below  the  surfieuse.    A  curious 
case  of  sea-water  penetratiug  into  the  land  may  be  observed  at  the  Argostoli 
peninsula,  in  the  island  of  Cephalonia.    Here  more  than  2,000,000  cubic  feet  of 
water  disappear  through  the  fissures  of  the  rock,  and  it  has  been  proved  that  this 
salt  water  lies  at  a  level  of  5  feet  below  the  surface  of  the  sea.    What  ultimately 
becomes  of  it  has  not  yet  been  ascertained.    It  may  be  raised  by  lateral  pressure 
and  sucked  up  through  narrow  channels,  more  or  less  vertical,  into  underground 
streams  of  fresh  water  and  reappear  in  the  brackish  springs  of  the  island.    But  the 
discharge  of  these  springs  is  quite  out  of  proportion  to  the  sea-water  absorbed, 
most  of  which,  therefore,  must  be  carried  underground  to  far  distant  points.    Else- 
where, also,  brackish  springs  are  formed  by  suction,  and  break  forth  at  no  great 
height  above  sea-level.    Another  interaction  of  salt  and  fresh  water  is  due  to  the 
tides.    At  high  tide  the  sea-water  dams  up  the  fresh  water  in  the  subterranean 
channels,  and  thus  causes  it  to  rise  in  wells  and  springs.    Generally  such  wells 
afford  a  larger  supply  of  water  at  high  than  at  ebb  tide,  but  in  some  the  reverse 
is  the  case.    Thus  a  boring  at  Fulham,  318  feet  deep,  yields  during  flood  tide 
60  gallons  of  water,  and  during  the  ebb  80  gallons.    Probably  the  pressure  of  the 
tide  is  transmitted  to  branches  of  the  undergrouod  water-system  at  a  considerablo 
distance  from  the  outlets  to  the  river,  and  therefore  the  effect  of  the  pressure  does 
not  manifest  itself  at  the  boring  till  long  after  high  tide.    Similarly  in  impermeable 
ground  rain  floods  the  country  at  once,  whereas  in  Karst  lands  it  runs  underground, 
and  reappears  to  flood  the  country  after  a  considerable  lapse  of  time. 
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OBITUART. 


Paul  Belloni  dn  ChailliL 

P.  B.  Du  CiiAiLLu,  the  distinguished  African  explorer,  died  at  St.  Petersburg  on 
April  29.  He  was  born  in  France  *  on  July  31, 1835.  His  father  bftTlog  been 
appointed  agent  of  MessrF.  Oppenheim,  of  Paris,  at  the  Gabon,  where  the  French 
had  built  a  fort  in  1842,  he  accompanied  him  thither  when  sUU  A  boy.  Such 
education  as  he  received  he  owed  to  the  missionaries  established  at  the  Cktbon.  But 
if  facilities  for  a  systematic  course  of  instruction  were  wholly  lacking  in  that  out-of- 
the-way  place,  young  Du  Cbaillu  gained  a  thorough  knowledge  of  natiye  customs, 
acquired  the  language  of  the  country,  and  became  an  expert  sportsman,  all  of 
which  proved  of  great  service  to  him  in  his  career.  In  1862  he  went  to  the  United 
States  with  a  natural  history  collection,  the  spoils  of  his  gun,  and,  having  attracted 
attention  by  a  series  of  articles  in  the  New  York  Tribune^  he  was  entrusted  by  the 
Academy  of  Natural  Sciences  of  Philadelphia  with  a  mission  to  Westam  Airica. 

He  set  out  from  New  York  in  October,  1855,  reached  the  Gabon  in  December, 
and  up  to  June,  1859,  carried  on  explorations  which  not  only  yielded  rich  and 
valuable  zoological  collections,  fully  described  in  the  Fraceedings  of  the  American 
Academy,  iu  whose  service  he  travelled,  but  also  extended  most  materially  our 
geographical  knowledge  of  a  country  at  that  time  very  little  known.  It  is  to  Du 
Chaillu  that  geographers  are  indebted  for  the  knowledge  that  the  Muni,  Munda, 
and  the  tributaries  of  the  estuary  of  the  Gabon  are  mere  coast  river/,  but  that  the 
St.  Nazareth,  Mexias,  and  Fernando  Vaz  are  the  deltaic  arms  of  the  Ogowe,  a  vast 
river  risiog  far  in  the  interior.  Du  Cbaillu  may,  likewise,  claim  to  have  been  the 
first  European  who  killed  a  gorilla  in  his  native  wilds.  The  account  of  his 
'Explorations  and  Adventures  in  Equatorial  Africa*  (London,  1861),  a  strikingly 
attractive  volume  of  travels,  was  enthusiastically  received  by  the  general  public, 
but  severely  criticized  by  a  number  of  distinguished  zoologists  and  geographers. 
The  former  questioned  many  of  his  statements  as  to  the  natural  history  of  the 
country  explored,  and  utterly  refused  to  accept  his  statements  as  to  the  habits  and 
ferocity  of  the  gorilla.  Among  the  latter,  Dr.  H.  Barth  {Zeitachri/t/ur  JSrdkunde, 
vol.  X.,  1861)  compared  the  dates  in  the  published  volume  with  those  of  letters 
previously  published  in  America,  and  ^*  regretfully  *'  arrived  at  the  conclusion  that 
many  of  Du  Chaillu*d  statements,  more  eipecially  those  referring  to  journeys  into 
the  interior,  were  fictitious  (erlogen).  The  discrepancies  in  the  dates  are  undeniable, 
but  the  confusion  is  due  to  the  fact  that  Du  Chaillu,  at  that  time  still  a  young 
man  not  fully  master  of  Eoglisb,  and  without  experience  as  an  author,  sought  the 
collaboration  of  a  journalist,  who  thought  fit  to  disregard  the  chronological  order  of 
events  in  favour  of  a  geographical  arrangement.  It  is  obvious  that  if  it  had  been 
Intended  to  deceive  the  public,  care  would  have  been  taken  to  arrange  so  simple  a 
matter  as  the  sequence  of  dates. 

Du  Chaillu,  however,  was  not  quite  without  supporters.  Sir  Richard  Owen 
recognized  the  high  value  of  his  collections.  Win  wood  Reid,  whilst  denying 
that  Du  Chaillu  ever  killed  a  gorilla,  confirmed  his  accoonts  of  the  country 
and  people ;  whilst  Dr.  Lenz  does  the  same  with  special  reference  to  the  Muni, 
altbo  igh  he  considers  his  predecessor's  account  to  be  *'  somewhat  fantastic." 

*  In  a  lecture  before  Ihc  American  Geographical  Society,  on  January  5,  1860,  he 
eaid: — "  Before  starting  on  my  return  I  raised  the  fla«r  of  the  United  States,  my  country 
by  adoption,  and  by  its  side  tLc  Tricolor  of  Franco,  my  native  land." 
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Du  Chaillu,  Daturally,  was  much  irritated  by  the  many  doabts  expressed  as  to 
his  veracity,  and  being  at  the  same  time  fally  aware  of  his  shortcomings  as  a 
scientific  explorer,  he  underwent  a  course  of  instruction  for  making  astronomical 
observations,  and  then  resolved  to  return  to  the  scene  of  his  former  labours.  He 
expended  nearly  all  the  money  obtained  by  the  sale  of  his  book  to  freight  a 
ship,  and  left  Gravesend  on  August  5, 1863,  for  the  Fernando  Yaz.  At  the  very 
outset  he  met  with  a  disaster,  for  on  October  15  his  boat  was  swamped  in  the  surf, 
and  most  of  his  instruments  were  lost.  A  fresh  supply  had  to  be  procured,  and 
thus  it  was  that  his  departure  for  the  interior  was  delayed  until  October,  1867. 
Passing  through  the  country  of  the  Ashira,  he  crossed  the  great  southern  tributary 
of  the  Ogowe  in  the  Apono  country  considerably  higher  up  to  what  he  had  done 
during  his  first  expedition,  and  discovered  a  village  of  Obongo  dwarfs  in  the  country 
of  the  Ishogo;  but,  unfortunately,  the  accidental  killing  of  a  native  in  an  Ashango 
village  by  one  of  his  followers  led  to  hostilities,  and  Du  Chaillu  was  compelled  to 
beat  a  hasty  retreat  to  the  coast,  leaving  behind  him  all  of  his  photographs  and 
collections,  and  merely  saving  his  journal.  His  hope  of  being  able  to  reach  the  Congo, 
or  even  the  upper  Nile,  had  thus  been  frustrated.  The  map  which  accompanies 
the  account  of  the  expedition,  'A  Journey  to  Ashango  Land'  (London,  1867), 
is  based  upon  fifteen  observed  latitudes  and  seven  longitudes,  and  up  to  this  day 
it  is  the  only  authority  on  the  geography  of  the  greater  part  of  the  country 
delineated.  It  proves  at  the  same  time  that  the  sketch-map  published  previously 
had  conveyed  a  very  fair  notion  of  the  general  features  of  the  country.  This 
achievement  was  rewarded  by  the  Royal  Geographical  Society  by  electmg  Da 
Chaillu  one  of  its  honorary  members. 

After  a  few  years  spent  in  the  United  States,  in  the  course  of  which  he  delivered 
lectures  and  wrote  several  books  for  young  folk,*  who  were  very  fond  of  "  old  Paul,** 
Da  Chaillu  travelled  in  Scandinavia.  The  fruits  of  this  expedition  were  a  delightful 
book  of  travel, '  The  Land  of  the  Midnight  San '  (London,  1881),  and  an  ambitious 
historical  work  on  '  The  Viking  Age '  (London,  1889),  a  work  fall  of  information, 
although  its  readers  will  hardly  accept  the  author's  conclusion  that  the  English- 
speaking  communities  derive  their  remarkable  energy  and  love  of  the  sea  from  the 
warlike  and  ocean-loving  tribes  of  the  Scandinavian  North. 

Du  Chaillu'd  body  has  been  embalmed,  and,  by  desire  of  bis  friends,  will  be 
forwarded  to  America.  E.  Q.  Ravenstein. 


Obituary  of  the  Year. 

The  following  is  a  list  of  the  Fellows  who  have  died  during  the  year  1902- 
1903  (April  30)  :— 

Admiral  E.  S.  Adeane  ;  General  W.  C.  Bancroft  ;  Colonel  A.  F.  Babbow  ; 
Lieut.-Qeneral  R.  S.Baynes;  Robebt  Bebbidge  ;  Dr.  Isambabd  Bbunel  ;  Williau 
Bull  ;  A.  D.  Campbell  ;  Samuel  Hobace  Candleb  ;  Lord  Cheylesmobe  ;  Robebt 
Clabk  ;  Sir  Daniel  Coopeb  ;  Abthub  Copeland-Gbiffiths  ;  Nathaniel  Cobk  ; 
James  Cobkwell;  Sir  John  W.  Cox;  W.  B.  Cracknall;  Geobge  A.  Cbaiq^ 
Dr.  W.  H.  Cbosse;  Donald  Cbuikshank;  Geobge  Danfobd;  Sir  Jqland 
Danvebs  ;  Sir  Robebt  Henbt  Da  vies  ;  C.  S.  Dicken  ;  Joshua  Ellison  ;  Patbiok 
F.  Evans;  W.  D.  Fane;  J.  Dunn  Gabdneb;  J.  H.  Gladstone;  Matthew 
Gbay;  Right  Hon.  R.  W.  Hanbuby;   L.  C.  Henry;  Sir  Edwabd  Hebtslet;, 

•  Among  Du  Chaillu's  minor  works  are  *  Stories  of  the  Gorilla  Country '  (1867) ;; 
*  Wild  Life  under  the  Equator '  (1868) ;  *  Lost  in  a  Jungle '  (1869)  ;  *  My  Apingi 
Kingdom'  (1870);  *The  Country  of  the  Dvvarfs*  (1871);  *The  Land  of  the  Long 
Night' (1900). 
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Sir  ABTHua  Howisos;  E.  A,  Hughes;  P.  J.  Hughes;  R,  Irvine;  Mftjor  T.  G. 
Johnson;  H.  C.  Lakoton;  Syad  Moh4Mmed.  Khan  Bahadus  Latif;  J.  A.  H- 
LouiB ;  Colonel  C.  B.  Hacobboob  ;  Chables  Gu.BBEr  Master  ;  J.  Oaklbv 
Maund;  FHILie  MicseluoRe;  A.  MtcHlE;  Admiral  H.  M.  Hillsb;  Ctptaia 
A.  B.  MoLEawoRTH ;  Colonel  J.  Mobi.akd  ;  J,  LiSTOS  Palmer  ;  J.  Dickson  Pass  ; 
Chabi.eb  Pharazvs;  QKonaa  Philip;  Josuh  Piercs,  jtin.;  Dr.  WoBoawoaTit 
Pooi^;  Hkshy  Pohtbb;  Major  3.  W.  Powell;  Eav.  T.  W.  Pbickktt;  Dr.  G. 
Raddg;  Julias  Ralph;  Canon  Rawliksok;  H.  C.  Robs;  Edward  Rossell; 
Tbohas  TtuDD  ;  W.  A.  Sasfobd  ;  Dr.  Kabl  voh  Schebzeb  ;  t;aptaiii  Wn.  Pbascis 
Seqbavb;  Jaues  Shamd;  Wh.  Sqahe;  FiBld-Marahnl  Sir  J.  L.  A.  SmoNg; 
H.  D.  Skbikk;  Captain  W.  H.  Suith;  Howabd  Spenslet  ;  Lieut.  H.  T.  O. 
Stack;  General  J.  A.  Steel;  Sir  A.  K.  0.  Rtepsst;  R.  A.  Stkbitdalb;  Javes 
Stevbkbos;  J.  S.  TiVLon;  A.8.  Tbumas;  Gboikib  VacheR;  J.  D.  W.  VAuaBA^  ; 
Tbomab  Ward;  CspUin  Wm.  Watson;  E,  W.  Wjiisfielu;  J.  A.  Willavb; 
E.  E.  Wood  ;  Major  H.  J.  P.  Woodhead. 


CORRESPONDENCE. 
The   "Tanganyika  Problem." 

It  is  probable  that  any  military  leader  must  feel  unmixed  deligbt  wheo,  after  a 
prelimiDary  attack  upon  a  hostile  couDtry,  be  sees  bis  aiirersary'a  forcei  taluag  op 
exactly  those  positions  from  which  he  knows  they  must  retrest,  and  tbeir  evotatioDi 
beiDg  conducted  in  a  manner  that  will  ensure  hia  onD  eatire  rlctory. 

1  do  not  pretend  to  know  whether  any  one  ought  to  have  such  feeling*,  but  I 
must  plead  guilty  to  havltis;  experienced  something  of  this  sort  growing  within  ms 
while  I  read  ia  your  last  issue  Dr.  Blanford'a  article  upon  the  posiLion  I  have 
occupied  with  respect  to  the  Tanganyika  problem.  The  easay  op^s  with  a  kindly 
referencu  to  the  extent  and  thoroughness  of  the  work  accomplished  by  the  two 
AfirioBn  enterprises  which  I  had  the  honour  to  command,  and  tor  this,  especially 
in  the  interests  of  those  I  served,  I  am  duly  grateful.  Moreover,  I  am  further 
almost  as  much  surprised  as  gratiGed  to  find  that  aa  eminent  a  geoiogiet  at  Dr. 
BIfto ford  now  completely  accepts  my  main  contention, namely,  that  the  bslolimnic 
fauna  of  Lake  Tanganyika  is  a  marine  relic,  for  I  have  a  vivid  recollection  of  tbe 
geological  opposition  which  existed  to  this  view  when  I  first  began  to  talk  about 
the  matter  in  ISOT.  But  although  be  thus  receives  the  major  porliaQ  of  my 
solution  of  the  problem  far  more  favourably  than  I  had  anticipat«d.  Dr.  Blan- 
ford  at  the  same  time  sets  out  to  accompllab  what  be  evidently  considen  to  be 
the  complete  slaughter  of  a  number  of  the  minor  points  I  raise.  The 
matters  in  question  consist  of  views  nnd  statements  concerning  the  geology  of 
Central  Africa,  the  i3iatribution  of  its  fishes  and  mollusca.  and  the  origia  of  bosh- 
water  faunas  in  general.  They  are  thus  of  soma  general  imporlauce,  and  Dr. 
Blanford  will  consequently  perhaps  forgive  me  if  I  now  in  turu  proceed  to  pmnt 
out  to  your  readers  that,  after  carefully  surveying  the  effect  of  hia  attack,  tbe 
matters  in  question  appear  to  lie  uat  even  scotched,  far  less  slain,  while  ^e  ex- 
plosive arguments  he  uses  have  hnd  such  a  nasty  habit  of  going  off  inside  bis  own 
trenches,  that  the  actual  "  butcher's  bill  "  baa  been  greater  there  tbao  in  ths 
positions  he  intended  to  assault.  But  to  tbe  point.  Dr.  Blanford,  after  rariewing 
tbe  reasons  which  I  gave  for  regarding  the  Diuminond  formatjons  as  marine, 
remarks  that  "  the  bivalve  shells  of  Tanganyika  are  exclusively  fresh-water  types." 
This  is  great  news!  1  liave  intentionally  avoided  saying  anything  about  the 
actual  albuitles  of  the  bivalves   of  Tanganyika,  liucause  1  do  not  at  ptccest  feel 
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competent  to  deal  with  the  matter,  but  I  bare  a  strong  impression  that  several  of 
these  sheUs,  notably  the  so-called  Unio  burtoni  and  others,  have  been  wrongly 
placed  by  the  oonchologistSy  while  the  very  similar  shells  from  Dmmmond's  beds 
were  regarded  by  Prof.  Bupert  Jones,  at  any  rate  the  last  time  I  saw  him,  as 
«8turine  forms.  Under  these  circumstances,  would  any  caatious  person  affirm,  as 
Dr.  Blanford  does,  that  the  shells  in  question  were  "  exclusively  fresh-water  types  "  ? 
My  critic  then  continuesi  ''The  echinoderm  noticed  by  Dr.  Gregory  was  of 
doubtful  origin,  and  Oliocene  (sic)  age,^'  so  that  it  clearly  could  not  have  come  from 
Drummond's  beds.  Well,  but  is  it  an  01i<;oceiie  species,  or  if  so,  is  this  species 
possibly  Triassic  also  ?  Continuing,  Dr.  Blanford  says  of  the  Drummond  beds, 
^*  It  is  more  likely  that  they,  as  in  the  case  of  their  South  African  representatives, 
are  of  fresh-water  origin  and  very  largely  flnviatile."  It  is  difficult  to  know  where 
to  begin  with  this  series  of  assertions,  since  the  latter  part  is  based  on  an  erroneous 
assumption  in  the  first,  but  at  a  venture  it  may  be  stated  for  general  information 
that  these  beds  are  like  nothing  at  all  in  South  Africa,  and  whether  they  are 
marine  or  not,  they  are  certainly  not  fluviatile,  unless  deposits  like  our  Lancashire 
limestones  are  to  be  considered  as  having  originated  in  rivers.  My  critic  proceeds, 
however,  in  this  matter  apparently  under  a  sense  of  insecurity,  for  he  remarks, 
'*  The  point  would  hardly  have  been  raised  but  for  the  circumstance  that  Mr. 
Moore  has  attacked  what  he  calls  Murchison^s  erroneous  hypotheses  concerning 
African  stability.  If,  however,  the  strata  here  termed  Drummond's  beds  are  of 
inland  origin,  Murchison's  views  are  not  very  far  wrong,  and  the  theory  that 
Central  Africa  U  an  ancient  land-mass  is  greatly  strengthened.^'  With  respect  to 
the  first  part  of  this  contention,  I  would  refer  your  readers  to  the  original  statement 
of  Murchison  himself,  the  whole  statement  as  it  stands  with  its  reference  to  the 
absence  of  volcanoes  south  of  the  equator  and  the  rest  of  it,  and  then  to  the  simple 
geographical  facts  which  were  observed  by  Gotzen  and  others  before  me ;  while 
with  respect  to  the  latter  pan  of  the  above  citation,  the  answer  is  already  contained 
in  the  preceding  paragraph. 

Dr.  Blanford  is  still  further  dissatisfied  with  my  term  ''  eurycolpic  fold,"  which 
he  translates  "  broad  bosomed,"  and  then  criticizes.  If,  however,  he  will  look  the 
word  up  again  more  carefully,  he  will  find  that  it  means  ridged  and  furrowed  like 
the  sea,  or  like  the  folds  in  a  garment,  as  well  as  broad  bosomed,  and  I  really  must 
protest  on  my  own  part  against  his  suggestion  of  ''  trough-valley,**  for  a  more 
unsightly  and  evil-sounding  expression  it  is  difficult  to  imagine.  In  this  connec- 
tion my  critic  also  makes  the  uncommonly  true  assertion  that  the  difficulty  of 
accounting  for  the  rift-valleys  is  not  removed  by  renaming  them.  There  is,  how- 
ever, some  reason  why  horribly  cacophonous  colloquial  names  like  "  graben,"  '^  rift- 
valley,**  and  "  trough-valley,"  which  all  mean  different  things,  and  none  of  which 
describes  the  folds  in  question,  should  be  discontinued,  and  I  may  as  well  reassert 
that  these  valleys  are  usually  folds ;  they  are  not  '^  longitudinal  blocks  let  down 
by  trough  faults,"  as  Dr.  Blanford  dogmatically  asserts. 

It  is  thus  obvious  that  there  is  some  difference  of  opinicn  between  me  and  Dr. 
Blanford  upon  these  more  purely  geological  bj-products  of  the  Tanganyika  investi- 
gations, and  it  will  also  be  apparent  that  there  is  reason  to  suppose  that  they  may 
not  be  settled  in  the  manner  Dr.  Blanford  appears  to  anticipate.  We  may  now 
turn  to  the  more  purely  zoological  questions  relating  to  the  same  subject.  But  in 
80  doing,  I  should  like  to  get  at  the  exact  meaning  of  Dr.  Blandford's  expression 
that  here  ^^  we  enter  upon  debatable  ground  "  (p.  271).  If  he  means  that  he  himself, 
AS  a  geologist,  feels  less  competent  to  deal  with  the  matters  in  question,  I  am  quite 
content,  and  his  case  is  proportionately  weakened.  But  if  he  means  that  the 
zoological  evidence  is  more  debatable,  i.e.  less  clear  than  the  geological,  I  would 
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refer  your  readera  to  p.  338  of  my  raoent  work,  where,  speaking  of  some  of  these 
▼ery  matters,  I  have  said,  *'  The  problem  is  not  one  which  it  appears  can  be  solved 
along  geological  lines,  but  the  facts  of  zoology  are  before  us,  and  are  plain  enough 
to  any  one  who  likes  to  take  the  trouble  to  understand  them ;  and  if  the  negative 
geological  appearances  of  Central  Africa  remain,  and  in  reality  cannot  be  brought 
into  accord  with  them,  this  simply  shows  the  impotence  of  the  geological,  as  com- 
pared with  the  zoological,methodsof  research— zoological  evidence  having,  in  £m^, 
to  be  brought  forward  to  indicate  to  geology  the  gross  outline  of  the  past  history  of 
Africa,  and  the  way  out  of  the  theoretical  entanglements  in  which  it  is  at  present 
wrapped  up."  Thus,  if  what  I  have  just  suggested  should  be  Dr.  Blanford's  mean- 
ing, I  see  as  little  truth  in  his  assertion  as  I  fancy  any  one  else  will. 

Moreover,  Dr.  Blanford  often  appears  to  be  under  a  misconception  as  to  whose 
views  he  is  attacking,  for  I  have  expressly  stated  that  I  have  adopted  Dr.  Giinthefs 
idea  that  the  fresh-water  fishes  of  Africa  appear  to  have  spread  out  from  a  point 
of  origin  to  which  Tanganyika  would  correspond,  and  it  is  therefore  obvious  that 
the  notion  that  the  Cicblidas  have  spread  themselves  in  this  way  from  Tanganyika 
is  not  my  invention,  whether  it  is  true  or  not.  The  views  respecting  the  origin 
of  fresh-water  faunas  in  general,  which  are  given  in  the  second  chapter  of  my 
work,  are  expressly  stated  to  be  something  distinct  and  independent  from  the 
main  object  of  the  book  itself.  These  hypotheses  may  be  '*  startling,"  as  Dr. 
Blanford  puts  it,  but  whether  they  are  a  return  to  pre-Darwinian  days  does  not 
appear  to  me  to  matter  much  if  they  are  on  the  right  track.  To  use  his  own 
manner  of  criticism.  Dr.  Bhinford  *'  cannot  be  acquainted  with  all  that  has  been 
written  *'  since  Darwin's  time  upon  the  sporadic  origin  of  genera,  but  he  will  find 
that  the  subject  was  very  lately  considered  and  seriously  advocated  by  Huxley  in  a 
paper  in  which  be  deals  with  the  distribution  of  the  Alpine  gentians.  I  am  further 
asked,  if  the  fresh- water  mollusca  have  originated  from  the  marine  fauna  of  a  single 
geological  age,  where  are  the  marine  forms  from  which  they  have  sprung?  Well,  i 
was  under  the  impression  that  the  so-called  pseudo-melanias  of  the  ancient  oceans 
were  conchologically  indistinguishable  from  the  fresh-water  representatives  of  the 
genus  Melania,  and  there  are  several  others  that  could  be  named.  Further,  with 
respect  to  the  migration  of  fresh-water  organisms,  Darwin  certainly  showed  that 
the  young  of  some  mollusca  could  be  carried  on  birds'  feet,  and  Lyell  did  the  like 
in  a  number  of  other  cases,  but  what  is  to  be  said  to  the  non-existence  of  the 
Tanganyika  forms  in  Kela  or  Kivu,  both  of  which  are  in  direct  water  connection 
with  Tanganyika  ?  I  want  information  about  this,  while  with  respect  to  the  pretty 
obviously  greater  migratory  powers  of  vertabrates,  we  have  one  fish,  TUapia  hurioni, 
which  has  actually  gone  up  the  Rosisi  river  into  Kivu,  thereby  showing  that  ver- 
tebrates do  migrate  more  quickly  than  the  molluscs  in  question,  whatever  Darwin 
thought.  Continuing,  Dr.  Blanford  remarks,  *'  The  specific  differences  between  the 
different  African  lakes,  strongly  and  repeatedly  insisted  upon  by  Mr.  Moore  a» 
evidence  of  a  separate  origin  of  the  mollusca  inhabiting  these  sheets  of  water,  will  not 
weigh  much  with  those  who  know  on  what  trivial  differences  species  of  fresh-water 
mollusca  are  founded."  Really,  nothing  could  please  me  more  than  the  latter  part 
of  this  expression  of  Dr.  Blanford's  present  views,  for,  in  spite  of  much  abuse  from 
valued  friends,  I  have  always  regarded  conchology  as  somewhat  '^  trivial" — a?,  in 
fact,  more  of  a  waste  of  time  than  a  science;  but  concerning  the  main  contention,  I 
would  ask  my  readers  and  Dr.  Blanford  himself,  either  to  make  themselves- 
acquainted  with  the  shellp,  radulaet,  and  anatomy  of  the  different  species  of  Vivipara^ 
Melania,  Flanorhisy  Limnea,  and  Flanorhia  occurring  in  the  different  African  lakes,, 
or  to  take  my  word  for  it  that  in  all  these  instances  the  differences  are  not 
"  trivial,"  and  if    they  are    not,  supposing    Darwin's  opinion   concerning  the 
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migratory  capacities  of  these  forms  be  correct,  how  is  it  that  they  have  not  inter- 
colonized  in  the  different  African  lakes,  some  of  which  are  actually  in  water 
connection  one  with  another  ? 

Finally,  Dr.  Blanford  challenges  my  view  with  respect  to  the  origin  of  certain 
forms  of  fresh-water  fishes  in  America  and  Africa  from  an  intervening  ocean,  and 
points  out  that  I  have  not  taken  into  account  the  supposed  existence  of  a  land 
connection  between  these  continents  in  former  times.  "Mr.  Moore,"  he  says, 
**  cannot  be  acquainted  with  all  that  has  been  written,  both  by  biologists  and 
geologists,  as  to  the  existence  of  a  former  land  connection  between  Africa  and 
America."  Well,  but  what  if  I  had  read  Suess's  '  Antlitz  der  Erde,'  if  I  knew 
something  of  Beddard's  and  Neumayer*s  observations,  if  I  have  also  a  vivid  recollec- 
tion of  several  discussions  with  Dr.  Gregory  upon  this  very  subject,  and  if,  after  all 
thi9, 1  had  and  still  "  hae  mi  doots  "  about  there  ever  having  been  any  connection 
between  the  continents  at  all,  was  it  necessary  for  me  to  dispute  the  matter  with 
all  these  worthy  people  while  dealing  with  another  subject  ?  I  think  it  was  far 
better  not,  for,  as  a  great  man  said  on  a  similar  occasion,  *'  one  likes  to  be  on  good 
t«rms  with  one*s  contemporaries." 

J.  E.  S.  MOOBE. 


Canadian  Eocky  Mountains. 

Prof.  Coleman,  in  his  interesting  paper  on  the  Brazeau  Ice-field,  published  in 
the  May  number  of  the  Geographical  Journal^  calls  attention  to  several  points  in 
connection  with  the  Canadian  Rocky  Mountains.  Firstly,  he  complains,  and  with 
reason,  that  in  the  former  maps  which  the  Geographical  Society  published  to 
illustrate  two  papers  of  mine  on  the  Rocky  mountains  of  Canada,  no  mention  was 
made  of  the  work  done  by  Mr.  Stewart,  although  a  portion  of  his  map  dealing  with 
Fortress  lake,  the  Athabasca  pass,  the  Brazeau  and  Cataract  rivers,  had  been 
copied.  As  Mr.  Stewart's  map  is  a  most  excellent  and  interesting  one,  covering  a 
stretch  of  country  over  150  miles  long,  from  Morley  to  the  Athabasca  pass,  this 
omission  is  much  to  be  regretted.  In  the  new  map,  however,  which  appeared  in 
the  last  number  of  the  Journal,  this  unfortunate  mistake  has  been  rectified. 
Secondly,  Prof.  Coleman  objects  to  a  statement  of  mine,  that  my  explorations  had 
been  on  the  '^  eastern  "  side  of  the  Rocky  mountains.  Surely  the  eastern  side  of 
the  Rocky  mountains  comprises  that  part  which  lies  east  of  the  watershed,  and  as 
my  explorations  were  all  on  that  side,  it  is  perfectly  justifiable  to  say  they  were  on 
the  eastern  side  of  the  mountains.  Thirdly,  Prof.  Coleman  calls  attention  to  the 
use  of  the  name  **  Wapta  "  for  one  of  the  branches  of  the  Kicking  Horse  river.  It 
certainly  seems  a  pity  that  a  word  meaning  simply  "  ri^er  "  should  be  given  to  one 
particular  stream,  and  more  especially  so  as  the  name  for  the  glacier  out  of  which 
that  stream  rises  has  consequently  been  named  the  Wapta  glacier.*  Another  case 
of  wrong  nomenclature  noticed  by  Prof.  Coleman  is  that  of  the  Whirlpool  river, 
by  Mr.  Wilcox.  In  all  the  earlier  accounts  of  the  Athabasca  pass,  the  Whirlpool 
river  is  made  to  run  north-east  from  the  Athabasca  pass. 

Lastly,  Prof.  Coleman  mentions  in  his  paper,  that  on  looking  up  Cataract  river 
"  were  splendid  cathedral-shaped  mountains,  the  most  prominent  of  which  we  named 
Miuster  mountain.  This  peak  is  well  seen  from  the  prairie  land  of  the  Kootenay 
plains."    These  mountains  are  probably  the  same  as  those  mentioned  by  Alex. 


*  The  name  Wapta  for  the  Kicking  Horse  river  has  been  condenmed  by  the  Geo- 
graphic Board  of  Canada  (see  Annual  Reports). — Ed.  O.  J. 
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Henry  in  his  diary,  February  7, 1811,  at  the  time  when  he  visited  the  Kootenay 
pliuns.  To  quote:  "at  eleven  o'clock  we  passed  the  entrance  of  Riyidre  du 
Meurleton  (Cataract  river  ?).  The  course  can  be  seen  to  wind  for  a  long  distance 
weatward.  Along  this  river  1  observed  a  high,  steep  mountain  of  singular  shape, 
like  a  wall  surrounded  by  a  moat  and  ramparts,  with  an  elevated  central  summit 
resembling  a  citadel,  the  whole  having  the  appearance  of  a  commanding  fortress.**  * 
This  moimtain  he  called  Mount  Meurliton. 

J.  NoBMAN  Collie. 


MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETT» 

SESSION  1902-1908. 

Eleventh  Ordinary  Meeting^  April  27,  1903. — Sir  Clements  Markham, 

K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Elections  : — Rev.  George  Thos.  Basden ;  Arthur  Baume ;  Lieut.  John  Peers 
Boyd- Carpenter y  R.  Scots  Fusiliers;  Captain  C.  E.  G.  Charlton,  R,A.;  Major 
C.  M,  Dobell,  D.S.  0.,  R.  Welsh  Fusiliers ;  Joseph  Charles  Haruie ;  James  F. 
Hoyne;  Henry  Mahler;  Lieut,' Colonel  Courtenay  Clarke  Manifold;  Arthur 
Richmond;  Frederick  Bentfield  Seaman;  Henry  Horace  Seelig^  Ph.D.;  Cliarles 
John  Ford  Sevier, 

The  Paper  read  was : — 

"  Four  Years'  Arctic  Exploration  in  the  Fram,^'    By  Captain  Otto  Sverdrup. 
The  Patron's  Medal,  awarded    by  the  Council,  was  presented  to  Captain 
Sverdrup  before  the  reading  of  the  Paper. 


Twelfth  Ordinary  Meeting,  May  11,  1903. — Sir  Clements  Markham, 

K.C.B.,  F.R.S.,  President,  in  the  chair. 

Elections, —  William  Frederick  Bailey;  William  John  Bernard  Blew;  Rev, 
Guy  Julian  Bridges ;  Clarence  Ludlow  Brownell ;  Herbert  William  Cadoux ; 
Captain  Archibald  Neil  Campbell,  R.A, ;  Osbert  Chadunck,  late  R.E, ;  Arthur 
John  Chivers ;  Henry  Augustus  Frederick  Currie ;  Lieut,  L,  J,  H,  Dickinson, 
Srd  Batt,  Royal  Dublin  Fusiliers ;  Dugald  Stewart  Gilkison ;  Dugald  Stewart 
Gilkison^  Scottish  Rifles ;  William  Joseph  Kenny ;  Doncdd  Smallpiece,  L,R.  C.P. ; 
Captain  Arthur  John  Newman  Tremearney  Victorian  Mounted  Infantry ;  Captain 
H,  E,  Trevor,  Yorkshire  Light  Infantry  ;  Captain  C,  H,  Turner^  Suffolk  Regiment ; 
Henry  Hutchinson  Spiller ;  Francis  John  Waring,  C,M,G,;  WiUiam  Webster, 

HONOBABT   COBBESPOKDINO  MeICBEB. 

Prof,  Otto  Ktummel, 
The  Paper  read  was : — 
"  Cilicia,  Tarsus,  and  the  Great  Taurus  Pass."    By  Prof.  W.  M.  Ramsay. 


♦  'Journals  Alex.  Henry,'  1799-1814,  edited  by  Elliott  Coues,  pp.  685,  686. 
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Additions  to  the  Library, 

By  EDWARD  HEAWOOD,  M.A.,  Librarian,  RG.S. 

Tiie  followiDg  abbieTiations  of  nouns  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  in  each  case  written  in  full : — 


A.  =  Academy,  Academie,  Akademia 
Abh.  =  AbhandluDgen. 

Ann.  =  AnnalH,  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 
Com.  =  Commerce. 

G.  Bd.  =  Comptes  Bendus. 

Erdk.  =  Erdkunde. 

G.  =  Geography,  Geographie,  Geografia. 

Ges.  =  GeselUchaft 

I.  =  Institute,  Institution. 

Iz.  =  Izvefctiya. 

J.  =  Journal. 

k.  n.  k.  =  kaif  erlich  und  koniglich. 

M.  =  Mitteilungen. 


Mag.  =  Magazine. 

Mem.  =  Memoir?,  M^moires. 

Met.  =  Meteorological. 

P.  =  Proceedings. 

B.  =  Boyal. 

Bev.  =  Beview,  Bevue. 

S.  =  Society,  Society,  Selskab. 

Sitzb.  =  Sitzungsbericht. 

T.  =  Transactions. 

V.  =  Verein. 

Verb.  =  Verba  ndlungen. 

W.  —  Wissensohaft,  and  compounds. 

Z.  =  Zeitscbrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  octavo,  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  tne  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  size  of  the  Jourrutl  is  10  x  6). 

A  seleetion  of  the  works  in  this  list  will  be  notieed  elsewhere  in  the  '*  JonmaL" 


EVBOPS. 

Anitria— Henegovina.  Glohus  hS  (190S) :  191-194.  XaUer. 

Das  Popovo  polje  in  der  Hercegovina.    Von  Dr.  F.  Katzer.     With  llluttratiom. 

Austria— Innsbmck.  Globus  88  (1903) :  157-160.  Jaeger. 

Innsbruck.     Eine  erdgeschichtliche  Betrachtung.    Von  J.  Jaeger. 

Avftria— Trieste.  Ann.  Eydrographie  SI  (1903) :  116-117.  . 

Gegenwartige  und  zukiinrtige  Hafenanlagen  von  Triest.     With  Plan. 

Belgium.  B.S.  Beige  G^ologie  IQ  (1902):  517-521.  Eitbom, 

Quelques  mots  an  sujet  de  Thydrologio  de  la  cdte  beige.  Par  le  baron  O.  van 
Ertbom. 

Denmark— Limnology.  Wesenberg. 

Overtigt  K.  Dansh.  Vidensk.  S.  Forhand.  (1902):  257-303. 

Sur  Texistence  d'une  faune  rtlicte  dans  lo  lac  de  Fureso.  Par  C.  Wcsenberg- 
Lnnd.     With  Map. 

XuTope.  Herbertson 

Descriptive  Geographies  from  Original  Sources.  Europe.  Selected  by  F.  D. 
Herbertson.  Edited  by  A.  J.  Herbertson.  London:  A.  &  C.  Black,  1903.  Size 
7  X  4},  pp.  XX iv.  and  300.  Price  28,  6d.  llluatraiions.  Presented  by  the 
Publishers, 

France.  B.S,  Beige  Geologic  16  (1902) :  209-283.    Cooreman  and  DoUfns. 

Compte  rendu  des  excursions  de  la  Session  extraordinaire  de  la  Socie'te'  beige  de 
G^logie,  etc.,  dans  les  de'partements  fran^ais  de  la  Mame  et  de  PAisne  (du  8  au 
15  aoOt  1901).    Par  T.  Cooreman  et  G.  DoUfus.     With  Map  and  Illustrations. 

Franee— Brittany.  Ann.  G.  12  (1903) :  19-30.  Vallanz. 

Sur  les  oscillations  des  cotes  occidentales  do  la  Bretagne.    Par  C.  Vallaux. 
See  note  in  the  Monthly  Becord  (ante,  p.  668). 

Fnuiee — ^Historical.  Layisse  and  Blache. 

Ernest  Lavisse.  Histoire  de  France  depuis  les  Origines  jusqu'k  la  Bevolution. 
Tome  Premier.  I.  Tableau  de  la  Geographic  de  la  France.  Par  P.  Vidal  de  la 
Blache.  Psris:  llachette  et  Cie.,  1903.  Size  9^x7),  p^.  396.  Maps  and 
Diagrams,    Presented  by  M.  P.  Vidal  et  la  Blache,    [To  be  reviewed.] 
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eemumy— StraMbvg.  Ann,  O.  IS  (1903) :  67-72.  Lmb. 

I.e  port  de  Strasboarg.    Par  P.  L^on. 
Italj.  BMilakff. 

Italy.  HaDdbook  for  Travellers  by  Karl  Baedeker.  First  Part — ^Northern  Italy, 
inoluding  Legbom,  Floronoe,  Ravenna,  and  rontoB  through  Switzerland  and 
Anttria.  Twelfth  Remodelled  Edition.  Leipsic :  K.  Baedeker ;  London :  Dalan 
<^- Co.  1908.  Size  6|  X  4.  pp.  Ixiv.  and  564.  Mapi  and  Flana.  Price  8  m.  Pn- 
senUd  &y  Me$iri.  Dulau  i£*  Co, 

Italy— Alps.  B.8.G.  Italiana  4  (1903)  :  27-36.  KazMi. 

Nevai  di  oirco  e  traccie  carsiohe  e  glaciali  nel  grappo  del  Cavallo.  Del  Prot  L. 
Marson.     With  IUu8trations. 

lUly—AMiti.  Tour  du  Monde  9  (1903) :  97-108.  AlUol 

Asslfle— La  patrie  d'un  Saint  par  le  Marquis  degli  Albizzi.     WUh  inu$tralionB. 

Lake  of  Geneva.      Verh.  Naturfor$ch.  Ot$.  Baeel  16  (1903) :  229-240.  7tnL 

Recberches  sur  la  transparence  dee  eaux  du  Leman.    Par  F.-A.  Forel. 

Horth- Western  Europe.  WiedoaftUL 

Die  nordwcsteuropaiscben  Weltbafen.  Lrmdon — Liverpool— Hamburg— Bremen 
— Amsterdam  — Rotterdam — Antwerpen — Havre,  in  ihrer  Verkebrs-  und  Handels- 
bedeutung.  Von  Dr.  Kurt  Wiedenfeld.  Berlin:  E.  S.  Mittler  und  Sohn,  1908. 
( Veroffentlichuogen  d*  8  Institute  fur  MeereakunHe  und  des  GeographischeD  In- 
Btistutii  an  tier  Univcrsitat  Berlin,  Heft  3.)  Size  10|  X  7,  pp.  xi.  and  376.  Mape, 
Pretented  by  the  Puhlinhert, 

Portugal.  StiMi. 

A  Philosopher  in  Portugal.  By  Eugene  E.  Street.  London  :  T.  Fisher  Unwis, 
1903.     Size  8x5,  pp.  viiL  and  248.     Priee  5«.  net.     Presented  by  the  Publieher. 

Bumania— Walaehia.  P.S.Q.  Romina2Sild02):  1-162.  Martwims. 

Recherohes  sur  la  distribution  geographique  de  la  population  en  Yalachie. 
Ayec  une  Etude  critique  sur  les  pro^des  de  representation  de  la  repartition  de 
la  population.  .  .  .  Par  E.  de  Martonne.  With  Maps.  Also  separate  copy,  pre- 
uuted  by  the  Autlior.     [See  note  in  the  Monthly  Record,  antey  p.  669.] 

Russia— Finland.     Metldelanden  G.  FSren.  Finland  6  (1901-1903):  pp.  8.         ForBnan. 

Nagra  anteckningar  rorande   Gammelstadens  geografi.     Af  J.  Forsman,  jun. 
With  Maps  and  lllustrationt. 
On  the  physical  conditions  in  the  neighbourhood  of  Helsingfors. 

Russia — Finland.  HanunaratroB. 

^feddeland€n  G.  FSren.  Finland  6  (1901-1903) :  pp.  12. 

Ntigra  iakttagelser  ofver  vatteudelaren  vester  om  Kyro  'alf.    Af  R.  Hammardtrom. 

On  the  western  watershed  of  the  Kyro  river. 

Russia  -Finland.     Meddelinden  G.  Fdren.  Finland  6  (1901-1903) :  pp.  18.        Hayria. 

Kumo  elfd  delta.     Af  E.  H'ayr^n. 

Russia— Finland.     Meddelanden  G.  Fdren.  Finland  6  (1901-1903) :  pp.  119.      Rosbtrg. 

Fysisk-Geosrafisk  beskrifning  of?er  Kyrkslatt  socken.  Af  J.  E.  Rosberg.  IftiA 
Map  and  Illustrations. 

Russia— Finland.        Deutsch.  Rundschau  G.  26  (1903):  293-302.  Kantadt 

Ein  Streifzug  durch  Savolaks  und  Earelien  (Finland).    Yon  A.  O.  Karstedt. 

With  Illustrations. 

Russia — Novaya  Zemlya.  JlderholB. 

0/versigt  K.  Vet.-A.  Fdrhandlintfar  68  (1901):  515-524. 

Beitr'age  zur  Eenntnis  der  Laubmoosflora  Xoyaja  Semljas.     You  E.  Jaderholm. 

Russia — Oesel.  Skottsberg  and  Vestergraa. 

Bihang  K.  Svensk.  Vet. -A.  Eandlingar  27  (No.  7)  (1901)  :  pp.  97. 
Zur  Eenntnis  der  Yegetation  der  Insel  Oesel.      Yon   C.   Skottsberg    und  T. 
Vc'stergren.     With  Map. 

Russia— Sheep-fanning.    B.S.G,  Com.  Havre  19  (\902):  160-171.  Berthii 

La  plus  graude  exploitation  agricole  de  I'Europe.    Par  E.  Bertho. 

Russia— Ural.  Bextraai. 

L'Oural  est-  il  montagne  d'Europe  ou  d'Asie  ?    Par  Jean  Bcrtrand.     (Extrait  dn 
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BuXUtin  de  la  8oei€t€  Beige  de  GibHogie,  t  xvi.,  1902,  pp.  193-208.)  Bruzelles, 
1903.    Size  10  x  6|.    Preaenied  by  the  Author, 

SvttU— Ural.  C,  Rd.  136  (1903) :  629-681.    Dnparo,  Kraioo,  and  Paaroe. 

8ar  VexisteDce  de  plutieurs  mouyements  oro-ge'Diques  Buccessifa  daus  TOural  du 
Nord.    Note  de  L.  Duparc,  L.  Mrazec,  et  F.  Pearoe. 

8wed«ii — Hjdrographj.  

SyeDska  HydrogTafi8k-Bioloj2:iBka  KommissioneDS  Skrifter.  I.  Goteborg,  1908. 
8iie  18  X  13.     Charti  and  llltutratioru. 

Iwsden— Lapland.         La  O.,  B.8.Q.  Paru  7  (1903) :  162-176.  Babot. 

La  Laponie  su^olBe  d'apr^s  les  K^centes  explorations  de  MM.  Svenonias  et 
Hamberg.    Par  0.  Babot.     With  Map  and  IUu$tration$. 

Tnxkej — Macedonia.  Abbott. 

The  Tale  of  a  Tour  in  Macedonia.  By  G.  F.  Abbott.  London  :  E.  Arnold,  1903. 
^ixe  9}  X  6,  pp.  xii.  and  344.  Map  and  lUtutrcUioni.  Price  14«.  net.  Presented 
by  the  PiMieher, 

Vnitod  Kingdom — OambridgeBhire.  Skeat. 

The  Place-Namee  of  Cambridgesbire.  By  the  Rev.  Walter  W.  Skeat  (Cambridge 
Antiqnarian  Society.  Odavo  Publications,  No.  xxxvi.)  Cambridge,  1901.  Size 
9  X  5},  pp.  vi.  and  80.     Price  3$.  Qd. 

Vaited  Kingdom— Climate.     Quarterly  J.R.  Meieorolog.  S,  29  (1003)  :  1-22.         Bayard. 
English  Qimatology,  1881-1900.    By  F.  0.  Bayard.     With  Map. 

Vaitod  Kingdom— London.     J.8.  Arts  61  (1903):  209-281.  Ginsbnrg. 

The  Port  of  London.    By  Benedict  W.  Ginsbnrg. 

Valtod  Kingdom— WooL    J.R.  AgHcuJtural  8.  63  (1902)  :  409-416.  Webb. 

The  Production  of  British  Wool.    By  J.  M.  Webb.     With  lUuetratioM. 

ASIA. 
Aaia.  Herbertaon. 

Besoriptiye  Geographies  from  Original  Sources.  ^Vsia.  Selected  by  F.  D. 
Herbertson.  Edited  by  A.  J.  Herbertaon.  London :  A.  &  C.  Black,  1903.  Size 
7}  X  4),  pp.  xxxyi.  and  298.  lUustratums,  Price  2s.  6d.  Presented  by  the 
Publishers, 

Ontral  Asia.  B.8.G.  Lyon  18  (1903) :  5-32.  Hodin. 

B^ception  et  oonf^nce  du  Dr.  Syen  Hedin,  3  fevricr  1903.     With  Map, 

Xadia— Censna.  J.8.  Arts  61  (1903) :  328-3:{9.  Baineo. 

Gleanings  from  the  Indian  Censns.    By  J.  A.  Baines. 

ladia — Central  India  Agency.  Barnes. 

/.  Bombay  Br.  B.  Asiatic  8.  21  (1902) :  3:^9-301. 
Dhar  and  Mandu.    By  Captain  E.  Barnes.     With  Map  and  Illustrations, 

lBdia--Onjerat.       /.  Bombay  Br.  R,  Asiatic  8.  21  (1902) :  413-433.  Bhandarkar. 

Gfitrjaras.    By  D.  B.  Bhandarkar. 

India — Historieal.  Lane-Poole. 

Med]»yal  India  under  Mohammedan  Rule  (a.d.  712-1764).  By  Stanley  Lane- 
Poole.  London :  T.  Fisher  Unwin,  1903.  Size  8x5,  pp.  xyiiL  and  450.  lUus- 
irations.    Price  5s.    Prennied  by  the  PMisher. 

Jmiim — Snirej.  

Synopsis  of  the  Results  of  the  Operations  of  the  Great  Trigonometrical  Suryey 
of  India.  Volume  xxix.  Descriptions  and  Coordinates  of  the  Principal  and 
Secondary  Stations  and  other  fixed  points  of  the  Great  Arc—Section  8°  to  11^  or 
Series  A  of  the  Southern  Trigon.  Prepared  in  the  Office  of  the  Trigonometrical 
Branch,  Suryey  of  India.  Published  under  the  orders  of  Major-General  C. 
Sirahan.  Debra  Dun,  1899.  Size  12  x  10,  pp.  x.,  xiy.,  and  322.  Maps.  Pre- 
tented  by  the  Trigonometrical  Branchy  Survey  of  India. 

ladian  Oooan.  Gardiner. 

The  Fauna  and  Geography  of  the  Maldiye  and  Laccadiye  Arohipelagoes.  Being 
the  Aooount  of  the  Work  carried  on  and  of  the  Collections  made  by  an  Expedition 
during  the  years  1899  and  1900.    Edited  by  J.  Stanley  Gardiner.    Volume  L 
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Part  iv.  Cambridge,  1903.  Size  11}  x  9,  pp.  347-472.  Plates  and  lUutirtUioiu, 
Price  15«.  net. 

The  editor**  notes  on  the  physical  geography  of  the  groups  are  concluded  in  this 
part. 

Japan.  M.KK.G,  Gee.  Wien  46  (1902) :  804-306.  Knttehsra. 

Ynlkanischer  Ansbruoh  auf  Torlshima.    Yon  Max  KutBchera. 
See  note  in  the  April  Jourtud  (p.  486). 

Kalaj  AroMpelago — I^orneo.  Molengraaff. 

Borneo  Expedition.  Geological  Explorations  in  Central  Borneo  (1893-1894).  By 
Dr.  G.  A.  F.  Molengraaff.  English  Revised  Edition,  with  an  Appendix  on  fossil 
Radiolaria  of  Central  Borneo  by  Dr.  G.  J.  Hinde.  With  Atlas  of  Geological 
Maps.  Published  by  the  Society  for  the  Promotion  of  the  Scientific  Elxploration 
of  the  Dutch  Colonies  Leyden  :  E.  J.  Brill ;  Amsterdam  :  H.  Gtorlings.  1902. 
Size  114  X  7}  (Atlas  Folio),  pp.  xx.,  530,  and  56.  Maps,  Plates,  and  lUuttratiotu. 
Price  £2  12»  6d. 

The  Dutch  edition  of  this  work  was  reviewed  in  vol.  xviii.  of  the  Journal  (p.  295). 

Malay  Archipelago — Borneo.  Spsan. 

Tijds.  K.  S'ed.  Aard.  GenooU.  Amsterdam  20  (1908)  :  175-189. 
Naar  de  Boven-Kelci  (Sambalioeng).    Ben  reis  in  de  binnenlanden  van  Borneo 
(26  Augustus— 17  September  1901).    Door  A.  H.  Spaan.     WWi  Map. 

Kalay  Archipelago— Borneo.    J.8.  Arts  61  (1908) :  507-519.  Walker. 

The  State  of  NorUi  Borneo.     By  H.  Walker. 

Kalay  Archipelago — Cdlebes.  Hassalt. 

Tijds.  K.  Ned.  Aard.  GenooU.  Amsterdam  80  (1908) :  229-240. 

Nieuwe  onderzoekingstochten  van  Dr.  Paul  Saraun  en  Dr.  Fritz  Sarasin  op 
Celebes.     Door  A.  L.  van  Hasselt. 

Kalay  ArohipBlago— Hias.     Globus  88  ( 1908) :  149-154, 171-178.  Baap. 

Bcisen  auf  der  Insel  Nias  boi  Sumatra.    Yon  H.  Baap.     With  Illustrations. 

Kalay  Archipelago — Somatra.  HeUrieh. 

Tijds.  Ind.  TaaU,  Land-  en  Volhenh.  45  (1902):  530-540. 
Nota  omtrent  bet  stroomgebied  der  Boelian,  Djeba,  en  Djangga.    Yan  O.  L. 
HeJfrich. 

Malay  Archipalago -Timor.    B,S.G.  Lishoa  19  (1901) :  763-826.  Doret. 

Apontamentos  para  um  diccionario  chorographico  de  Timor.    Por  B.  Dores. 

Malay  Peainsula.  Swettenhaa 

Malay  Sketches  by  Sir  Frank  AtheUtane  Swettenham.  London,  etc. :  J.  I^ane, 
1903.    Size  8x5,  pp.  xii.  and  290.     Price  6s.    Presented  by  the  Publisher. 

This  is  a  re-issue  of  the  original  work  which  appeared  in  1895. 

Manchuria.  Ann.  G.  12  (1903):  31-46.  Legras. 

Le  Tran^mantchourien.     Par  J.  Legras. 

Persia.  Whigham. 

The  Persian  Problem.  An  Examination  of  the  Bival  Positions  of  Russia  and 
Great  Britain  in  Persia,  with  some  account  of  the  Persian  Gulf  and  the  Bagdad 
Railway.  By  H.  J.  Whigham.  London:  Isbister  &  Co.,  1903.  Size  9  X  51,  pp. 
xvi.  ana  424.     Maps  and  Illustrations. 

Russia.  Gerrare. 

Greater  Russia.  The  Continental  Empire  of  the  Old  World.  By  Wirt  Gerrare. 
London :  W.  Hoinemann,  1903.  Size  9|  x  6,  pp.  xiv.  and  310.  Map  and  lllus- 
trations.    Price  18».     [To  be  reviewed.] 

Russia — Caucasus.  Freshfleld. 

The  Exploration  of  the  Caucasus.    By  Douglas  W.  Freshfield.    Seooad  Edition. 

2 vols.     London:   E.   Arnold,  1902.     Size  10x74,  pp.   (vol.  I.)  xii.  and  278; 

(vol.  ii.)  viii.  and  290.    Maps  and  Illustrations.    Price  21».  net.    Presented  by  the 

Author. 

Many  readers,  to  whom  the  prioe  of  the  first  edition  was  prohibitive,  will  welcome 
the  appearance  of  a  popular  edition  of  this  work.  Even  without  the  superb  full-page 
plates  of  the  original,  there  are  sufficient  illustrations  in  the  text  to  give  a  good  idea 
of  the  general  features  of  the  range  and  the  characteristics  of  its  scenery. 
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BvMia— Caneaini.  C.  Bd,  186  (1903) :  260-261.  DervU. 

Sur  les  laccolites  du  flano  nord  de  la  chaioe  du  Caacase.  Note  de  M^'^  Vera 
Dervia. 

Svuia— Caacafui—ArohflBology.  TJwarow. 

Die  Sammlaxk^en  dee  Kaukasischen  Museum?  im  Vereine  mit  Special-Gelohrtes 
))earbeitet  una  herausgegeben  Ton  Dr.  Guetav  Radde.  Band.  v.  ArohaBologie 
bearbeitet  von  Or'afin  P.  8.  Uwarow.  Tiflis,  1902.  Size  12}  x  8},  pp.  xy.  and 
192.    Plates  and  Illtulratioru,    Presented  by  Dr.  Gustav  Radde, 

Sutsia — Eaftern  Siberia.  Xrahmer. 

Rnssland  in  Asien.  Band  V.  Das  Nordostliche  Kiistengebiet  (Der  OchotskiBche, 
Gishiginskisobe,  Petropawlowskiecke  und  Anadyr-E^zirk).  Yon  Erabmer. 
Leipzig :  Zncksobwerdt  &  Co.,  1902.    Size  9}  x  6^,  pp.  296.    Maps. 

Turkey— AiU  llinor.      B.R.8.0.  Madrid  44  (1902) :  482-192.  BUsquei. 

De  Sardes  d  Cunaxa.     Estudio  geogrifico.    For  A.  Bldzquez.    With  Map. 

Turkey— Alia  Minor.     Z.  Ges.  Erdk.  Berlin  (19Q3) :  122-137.  Brenneoke. 

Ergebnisse  der  Hobenmeseungen  Prof.  A.  Pbilippson's  im  westlioben  Elein-Asien 
im  Jabr  1901.    Von  W.  Brennecke. 

Turkey — Alia  Minor.  Ramsay. 

Preliminary  Report  to  tbe  Wilson  Tmstees  on  Two  Journeys  in  Asia  Minor, 
1901  and  1902.  By  W.  M.  Ramsay.  Tbe  Aberdeen  Univeraity  Press,  Limited. 
Size  11x7},  pp.  14. 

AFRICA. 

Aftioa.  Herbertson. 

Descriptive  Geograpbies  from  Original  Sources.  Africa.  Selected  by  F.  D. 
Herbertson.  Edited  by  A.  J.  Herbertson.  London  :  A.  &  C.  Black,  1902.  Size 
7  X  4},  pp.  xl.  and  264.    Illustrations,    Price  2«.  6i.     Presented  by  the  PMishers. 

Btiutoland.  Martin. 

Basutoland :  its  Legends  and  Customs.  By  Minnie  Martin.  London :  Nicbols 
&  Co.,  1903.     Size  7}  X  5,  pp.  viii.  and  174.    Presented  by  the  Publishers. 

Btitiih  East  Africa.  B.8.R.  Beige  Q.  27  (1903) :  5-36.  Renesse. 

Voyage  au  lao  Victoria.    Par  Comte  F.  de  Renesse. 

<Jentral  Sndan.  C.  Bd.  186  (1903) :  575-577.  Destenave. 

Sur  les  reconnaissances  g^graphiques  execut^es  dans  la  region  du  Tchad.  Note 
de  —  Destenave. 

<Jentral  Sudan.  Bev.  Colon.  (1902):  331-338.  Destenave. 

Bapports  sur  les  iles  du  lao  Tobad.    Par  le  lieutenant-colonel  Destenave. 

Central  Sudan.  La  G.,  B.S.G.  Paris  7  (1903) :  157-161.    Destenave  and  Others. 

Reconnaissance  g^ograpbique  de  la  region  du  Tchad  par  le  lieutenant-colonel 
Deetenave  et  par  les  officiers  places  sous  ses  ordres. 

See  note  in  the  Monthly  Record  (ante,  p.  674). 

Saliome.  B.S.G.  Com.  PaHs  21  (1902) :  489-502.  Borelli. 

Le  Dahomey,  ses  progr^,  son  chemin  de  fer,  son  role  dans  notre  empire  africain. 
Par  G.  Borelli. 

Vreneh  Congo.  Bev.  Colon.  (1902):  312-324.  Mahieu. 

Hani-Oubangui    Rapport  du  Capitaine  V.  Mahieu. 
Treneh  Sudan.  Baillaud. 

Sur  les  routes  du  Soudan.     Par  Emile  Baillaud.     Toulouse :  E.  Privat,  1902. 

Size  11  X  7},  pp.  viii.  and  338.    lUustraiions.    Price  Ss. 

Treneh  Sudan.  Bev.  Colon.  (1902) :  325-330.  Le  Cleoh. 

Des  saisons  au  Soudan  frau9ais.    Par  le  Dr.  L.  Le  Clecb. 

German  East  Africa.  Leue. 

Dar-es- Salaam.  Bilder  aus  dem  Kolonialleben  von  A.  Leue.  Berlin :  W.  Siisserott, 

1908.    Size  9x5},  pp.  318.    Illustrations.    Price  (js. 

The  author,  who  was  the  original  founder  of  the  German  station  at  Dar-es-Salaam, 
here  gives  notes  on  his  experiences  in  German  East  Africa,  from  the  coast  to  Uha  and 
Lake  Tanganyika. 


692  OIOO&APHICAL  LITERATURE  OF  THE  MONTH. 


German  Soath-Weit  Afriea— lUnbeth  Baj.  BtehteL 

Ann,  Hydrographie  81  (1903) :  122-123. 

Die  Elisabeth-Buoht,  Sudwestafrika.    Nach  Bericht  S.M.S.  Wolf,  Komdt.  Kaptli 
Beohtel. 


Gold  Ooaft.  

The  Gold  Ck>a8t  Civil  Service  List  (1902)  showing  the  Civil  Establiahmentfl, 
Names,  and  Designations  of  the  CivU  Servants  of  Government,  etc.  London : 
E.  Stanford.    Size  9)  x  6^,  pp.  :t78.    Map.     Pruenied  by  Mr,  E.  Stanford, 

Ivory  Coast.  ViUamnr  and  Biohand. 

Notre  Colonic  de  la  Cdte  d'lvoire  par  Roger  Yillamnr,  ot  L^n  Biohand. 
Preface  de  M.  Binger.  Paris :  A.  Challamel,  1903.  Size  7i  X  4;},  pp.  xiL  and 
400.    Maps  and  lawtraiions.    Price  3$.  6d. 

A  systematic  account  of  the  geography  (physical  and  economic)  and  ethnography 
of  the  Ivory  Coast 

Ivory  Ooait.  Quettions  Dipt,  et  Colon,  15  (1903)  :  433-448.  Zior. 

Situation  e'conomique  de  la  Coto  d'lvoire.    Par  J.  Xior. 

Ivory  Coast.  B.S.Q,  VEst  23  (1902) :  219-226.  

La  zone  foresti^re  de  la  haute  Cote  d'lvoire  occidentale. 
Xadagasoar.  C,  Rd,  136  (1903) :  570-572.  Lomoino. 

Sur  la  g^logie  do  la  Mootagne  des  Fran^als  (Madagascar).  Note  de  P.  Lemoine. 

Xadagasoar.  B,S.G,  Com.  ParU  84  (1902) :  503-531.  SoquofooiL 

De  Tamatave  a  Tananarive.    Par  —  de  Boquefenil.     With  Maps. 

Kadagaiear— HiitorieaL    B,S.O.  VEU  28  (1902):  180-201.  froidovau. 

Comment  nous  connaiHSons  Madagascar.    Par  H.  Froidevaux. 
Morooeo.  G.Z.  9  (1903) :  65-79.  Fiaohor. 

Marokko.    Eine  landerkundliche  Skizze.    Von  T.  Fischer. 

Morooeo.  Baynasd. 

Documents  sur  le  Nord-Ouest  Africain.  ^todc  sur  THygi^e  et  la  M^ecine  au 
Maroc  suivie  d'uiic  Notice  sur  la  Climatologie  des  Principles  Yilles  de  TEmpire. 
Par  le  Dr.  L.  Bavnaud.  Alger:  Imp.  Typ.  et  Lithographique  S«  L^n,  1902. 
Size  10  X  6},  pp.  204.     Illuttration$,    Freiented. 

Xoroooo— Figig.  La  G.,  B.S.Q,  Paris  7  (1903) :  177-202.  Dontte. 

Figuig.    Notes  et  impressions.    Par  £.  Doutt^.     With  Map, 

Morooeo— Oobel  Mnsa.  Alpine  J.  21  (1903) :  311-315.  Mnnn. 

Oebel  Musa— Apes  HilL     By  H.  T.  Munro.     With  Illustration, 

Higer.  Tour  du  Monde  9  (1903) :  1-96.  LnhMt. 

Le  Niger,  voie  ouverte  a  notre  empire  Africain.  Par  M.  le  Capitaine  Lenfant 
With  Maps  and  Illustrations, 

Vigor.  B.S.G.  Lyon  18  (1903):  51-64.  Leafimt 

La  navigation  du  Moyen  Niger  et  Tavenir  du  8oudan  frangais.  B^sumtf  de  la 
Conference  du  Capitaine  E.  Lenfant.     With  Map, 

Higoria.  _ 

Northern  Nigeria.  Correspondence  relating  to  Kano.  London :  Eyre  &  Spottis- 
woode,  1903.    Size  13  X  8),  pp.  14.    Prios  2}<2. 

Vorth  Africar-Historieal.    B.8.G.  Italiana  8  (1903) :  1012-1039.  OaroHUo. 

Contributi  alia  Geografia  storica  dell*  Africa.    Nota  del  Prof.  F.  P.  Garofalo. 

Rhodesia.  Jonet. 

The  British  South  Africa  Company.  Report  upon  the  Present  Condition  of 
Rhodesia,  presented  to  the  Directors,  by  J.  F.  Jones,  c.m.o.,  1903.  Size  10|  x  8}, 
pp.  44.     Map  and  Diagram. 

See  note  in  the  April  number  (p.  456). 
Bahara.  Questioii^  Dipl.  et  Colon.  16  (1903) :  209-225.  Fallot 

Le  commerce  du  Sahara.    Par  E.  Fallot.     With  Map. 

Sahara.  C,  Bd.  186  (1903) :  403-406.  Eoohroatinor. 

Sur  un  type  special  de  dunes  de  la  bordure  saharienne.  Note  de  B.  P.  G.  Hooh* 
routiner.    [See  note,  ante,  p.  556.] 
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Booth.  Africa.  J.R.  Colonial  L  34  (1903) :  238-267.  Xorgan. 

The  Trade  and  Indiutry  of  South  Africa.    By  B.  H.  Morgan. 
Spaaiah  Wait  Afdoa.       B.R,8. 0,  Madrid  44  (1902) :  349-392.  Torar. 

De  C^diz  £  Fernando  Pdo  y  al  Mnni.  Dlario  del  viaje  de  D.  Pedro  Jover  y  Tovar. 

With  Portrait, 

Wait  Africa— Cotton.  /.  African  S.  2  (1903) :  132-148.  Bailland. 

Cultivation  of  Cotton  in  Western  Africa.    By  E.  Baillaud. 

XOBTH  AXSBICA. 

Britiah  Vorth  America — Vcwfonndland.  Le  Breton. 

QueitioM  DipU  et  Colon.  15  (1903):  411-428. 

La  queation  de  Terre-Neuve.— ISaint-Pierre  et  Miquelon.  Par  Le  Breton.  With 
Map, 

Oumda.  Coleman  and  Willmott. 

The  Michipiooten  Iron  Ranges.  By  A.  P.  Coleman  and  A.  B.  Willmott.  (Uni- 
versity of  Toronto  Studies.  Geological  Series.  No.  2.)  The  University  Library : 
Published  by  the  Librarian,  1902.     Size  11  X  7,  pp.  48.    Mapi, 

Xezico.  Chamaj. 

Manuscrit  Ramirez.  Histoire  de  TOrigine  des  Indieus  qui  habitent  la  Nouvelle 
Espagne  selon  leurs  traditions,  publi J  par  D.  Chamay.  (Recueil  de  Voyages 
et  de  Documents  pour  servir  ll  THistoire  ae  la  Geographic,  depuis  le  XIIP  jusqu^k 
la  fin  du  XVP  si^e.  XIX.)  Paris :  E.  Leroux,  1903.  Size  11x7},  pp.  xx.  and 
246.    lUuitratumi.    Price  13i.  Gd. 

Mezieo.  Weed. 

Notes  on  a  Section  across  the  Sierra  Had  re  Ocoidental  of  Chihuahua  and  Sinaloa, 
Mexico  By  W.  H.  Weed.  (Tranaactions  of  the  American  Institute  of  Mining 
Engineen.)    1901.    Size  9}  x  6,  pp.  16.    Section, 

United  States.  

Annual  Reports  of  the  War  Department  for  the  fiscal  year  ended  June  30,  1902. 
Report  of  the  Chief  of  Engineers.  4  Vols,  and  Supplement.  Washington,  1902. 
Size  9}  X  6,  pp.  3266  and  216.    Map$^  etc,    PreseiUed  by  the  U,8,  War  Department, 

Includes,  as  usual,  the  report  of  the  Mississippi  Commission  and  much  information 
on  the  improvement  of  harbours,  navigation,  etc. 

United  States—California.  King. 

Mountaineering  in  the  Sierra  Nevada.  By  Clarence  King.  London :  T.  Fisher 
Unwln,  1908.  Size  8  x  5},  pp.  xiv.  and  378.  Price  60.  net.  Presented  by  the 
PtMieher. 

A  reprint  of  the  well-known  work  originally  published  iii  1871,  and  reyised  and 
enlarged  in  1874. 

Vnitad  Statea— Colorado.     /.  Geology  10  (1902) :  839-851.  Fe&neman. 

The  Arapahoe  Glacier  in  1902.    By  N.  M.  Fenneman.     With  lUuetratiane, 

Vnitad  Statat-^reat  Salt  Lake.    National  G.  Mag.  14  (1903) :  75-77.  Mnrdoeh. 

Why  Great  Salt  Lake  has  fallen.    By  L.  H.  Murdoch. 
See  note  in  the  Monthly  Record  (ante^  p.  67G). 

ITnitad  Stotes— Idaho.    B,  United  States  Geol,  Surv.,  No.  199  (1902) :  pp.  192.    Bnssell. 
Geology  and  Water  Resources  of  the  Snake  River  Plains  of  Idaho.    By  I.  C. 
RnsselL     With  Map  and  Jlluttrations, 

Vnitad  Statea— Hew  Kazioo.    American  J,  Sci,  16  (1908) :  207-210.  Xejes. 

Geological  Structure  of  New  Mexican  Bolson  Plains.    By  C.  R.  Keyes. 

CEHTBAL  AHB  SOXTTH  AMERICA. 

Argantine-Chile-frontier.       Ann.  G.  12  (1903) :  47-53.  Gallois. 

La  fronti^re  argentino-chilienne.    Par  L.  Gallois.     With  Map. 

Axfantine  BepnbUe.    /.  Franklin  1. 155  (1903) :  213-235,  241-272.  Corthell. 

Two  Years  in  Argentine  as  the  Consulting  Engineer  of  National  Public  Works. 
By  E.  L.  Corthell. 
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BrazU-Amaioii.  Ann,  0, 18  (1903) :  51-66.  La  Cointe. 

Le  Baa  Amazone.     Par  P.  Le  Cointe.     With  Map  and  Plate$. 

Bradl — AmasoxL  Plane. 

X  travers  TAm^rique  Sqaatoriale.  L'Amazonie.  Par  AaproBte  Plane.  PHrU: 
Plon-Nourrit  ct  Cie,  1903.  Size  7}  X  4),  pp.  xiiL  and  280.  Map$  and  Plaie$. 
Presented  by  tJie  Author. 

Braiil— Hnbbar  Industry.    Pelermannt  itf.  49  (1903) :  28-32.  Kahler. 

Die  Gewinnung  von  Feingummi  and  Kantschnk  in  Brasilien.    Yon  A.  Kahler. 

Central  and  South  Amerioa.  Herhertson. 

Detcripti?e  Geographies  from  Original  Sonrces.  Central  and  Sonth  America,  with 
the  West  Indies.  Selected  by  F.  D.  Herbertson.  Edited  by  A.  J.  Herbertsoo. 
Ix)ndon :  A.  &  C.  Black,  1902.  Size  7^  x  4},  pp.  xxxiv.  and  240.  lUustratioHM. 
Price  2$.  6d,    PretenUd  by  the  PuUi$hers. 

Gniana.  Z.  Get.  Erdk.  Berlin  (1903) :  5-43.  Panarge. 

Bericht  iiber  eine  Boise  im  venezolanischen  Guyana.  Yon  Dr.  S.  Passarge.  With 
Maps  and  lUtutrali<m$. 

Panama  Canal.  

Monthly  B.  Internal.  Bureau  American  Sep.  14  (1903) :  356-368. 

The  Panama  Canal  Treaty. 

Patagonia.        O/veraigt  K.  Vet.- A.  Fdrhandlingar  68  (1901) :  229-263.  Buien. 

Zar  Kenntnis  der  Gefasspfianzen  dee  sUdlichen  Patagdniens.  Yon  P.  Daa^n. 
With  lUusiratumi. 

Bt.  Vincent.  Alpine  J.  21  (1903) :  287-295.  Andexton. 

Two  Ascents  of  the  Sourri^re.    By  Tempest  Anderson.     With  Ittustraiions. 

South  Ameriea.  Beyas. 

A  travers  TAmdrique  du  Sud.  Explorations  des  Fr^res  Beyes.  Travail  pr^sente' 
a  la  IP  Conference  Pan-Amdricaine  rdunie  au  Mdxiqne.  Par  le  QininX  R.  Reyes, 
d^dgud  de  Colombie.  Mexico-Barcelona :  R.  de  S.  N.  Araluce,  1902.  Size 
15  X  11>  pp.  38  and  40.    Map.    Presented  by  the  Author. 

Venezuela— Historical.     Que^tums  IHpl.  et  Colon.  15  (1908) :  240-244.  Figueiras. 

Une  premiere  occupation  allemande  au  Vdndzudla  (XYI**  sibcle).    Par  G.  Figueiras. 
Venezuela— Zoology.  Berlepseh  and  Hartert. 

On  the  Birds  of  the  Orinoco  Region.  By  Count  Hans  von  Berlepseh  and  Ernst 
Hartert.  (From  Noritates  Zoologicai,  vol.  ix.,  April,  1902.)  Size  11x8.  PlaU. 
Presented  by  Mr.  Emtt  Barter t. 

AUBTBALABIA  AHD  PACIFIC  ISLAVDS. 
Auftralaiin.  Coghlan. 

A  Statistical  Account  of  the  Seven  Colonies  of  Australasia.  1901-1902.  By  T. 
A.  Coghlan.  Ninth  issue.  Sydney :  W.  A.  Gullick,  1902.  Size  9  x  SJ,  pp.  viiL 
and  1094.    Map.    Presented  by  IheAgerU-Otneral  for  New  South  Wales, 

Australia.  Cambridge. 

Thirty  Years  in  Australia.  By  Ada  CJambridge.  London :  Methuen  &  Co.,  1903. 
Size  9  X  5^,  pp.  vii.  and  304.     Price  Is.  6d.    Presented  by  the  Publishers. 

New  Guinea— Dutch.  Xooleiiburgh. 

Tijds.  K.  Ned.  Aard.  GenooU.  Amsterdam  80  (1908) :  206-221. 

Reis  door  het  smalsto  gedeelte  van  Nederlandsoh-Nieuw-Guinea.  Door  P.  £. 
Moolenburgh. 

New  South  Wales.  Bev.  Colon.  (1902) :  279-311.  ▼igoumx. 

Mission  Vigourcux  (Oceanie). 
Reports  on  farming  industries,  etc.,  in  New  South  Wales. 

Hew  Zealand.  Sadalaen. 

Report  on  the  Results  of  a  Census  of  the  Colony  of  New  Zealand,  taken  for  the 
night  of  the  31st  March,  1901.  By  E.  J.  von  Dadelszen.  Wellington,  N.Z.,  1902. 
Size  11  X  8i,  pp.  viii.  and  164. 
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POLAX  BEGI0H8. 

Aretie— Abnmi  ExpeditioB.  Filippi 

Filippo  de  Filippi.  La  spedizione  polare  artioa  di  S.A.R.  il  Principe  Luigi 
Amedeo  di  Savoia,  Dudia  degli  Abrazzi  ed  11  suo  libro.  (Dalla  Nuova  Antdogia, 
16  dicembre  1902.)  Boma,  1902.  Sixe  9^  x  6^,  pp.  20.  Portrait.  Presejited  by 
lh9  Author, 

Axctio— Srordrnp  Expedition.     O.  Tidskri/t  16  (1901-1902):  193-194.  Isaohien. 

En  Kort  Ovenigt  over  den  anden  norske  Polarfferds  geografiske  Arbejde.  Af 
Ritmester  iBachsen.     With  Map. 

Oreenlaad.    Bihang  K.  Svemk.  Vet.-A.  Handlingar  27  (No.  3)  (1901) :  pp.  70.     Domil 

Zur  Kenntnifl  der  Gef&sspflanzen  Ostgronlands.  Von  P.  Dos^n.  With  Map  and 
Plates. 

Oreenland.  O.  TidskH/t  16  (1901-1902),  211-217.  Kmnie. 

Angmagrsalikeme.  Etbnografiske  lagttagelaer  paa  en  Expedition  til  Angmagsalik. 
Ved  C.  Kmoiie. 

Greenland  and  Jan  Xayen.  DoieiL 

BVumg  K.  tivemk.  VeL-A.  Handlingar  27  (No.  1)  (1901) :  pp.  71. 

Beitrage  znr  Laubmoosflora  Ostgronlands  nnd  die  Insel  Jan  Mayen.  Yon  P. 
Dusdn.     With  Map  and  Plates. 

XATESXATIOAL  nOGRAPHT. 

Cartography.  Peterinanne  M.  49  (1903) :  45-47.  Hammer. 

Beitrage  znr  mssischen  Militarkartographie.    Yon  Prof.  Dr.  E.  Hammer. 

Hantical  Astronomy.       Ann.  Hydrographiques  (1902) :  7-129.  Arago. 

Esai  d*uno  me'thode  de  calcal  commune  anx  distances  lunaires  et  occultations. 
Par  Capitaine  —  Arago. 

Hantical  Astronomy— Longitude.    Ann.  Hydrographiques  (1902) :  130-137.        Caspari. 

Note  8ur  une  nonvelle  m^thode  de  calcnl  de  la  longitude  par  les  distances  lunaires. 
Par  E.  Caspari. 

PHT8I0AL  AHB  BI0LO8I0AL  eSO&BAPHT. 

Geology— Agricultural.  XcConnell. 

The  Elements  of  Agricultural  Geology.  A  Scientific  Aid  to  Practical  Farming, 
By  Primrose  McConne).  London :  Crosby  Lockwood  &  Son,  1902.  Size  10  x  6, 
pp.  330.    Map  and  Illuitrations.    Presented  by  the  Publishere. 

Geology—Plan  of  the  Earth.    Petermanns  M.  49  (1903) :  43-45.  Dannenberg. 

Die  Aquatorfrage  in  der  Geologie.    Yon  Prof.  Dr.  A.  Dannenberg. 
Analysis  of  a  work  by  Father  Damian  Kreicbgauer. 

Glaciers.       Tijde.  K.  Ned.  Aaard.  GenooU.  Amsterdam  20  (1903) :  159-174.         Baren. 

Hot  Alpine  gletsoberijs,  zjj'ne  atzettingen  en  invloed  op  de  Tormen  van  bet  boogge- 
bergte.    Door  J.  van  Baren.     With  Illustrations. 

Glaciers— Moraines.  Petermanns  M.  49  (1903) ;  31-36.  Hesi. 

Der  Scbuttlnbalt  Ton  Innenmoranen.    Yon  H.  Hess. 

AHTHE0P08E08BAPHT  AHB  HI8TOBI0AL  GEOGBAPHT. 

Sthnologf— Pigmies.    Verh.  Naturforseh,  Oes.  Basel  16  (1903),  85-117.  Kollmann. 

Die  Pygmaen  und  ibre  systematisobe  Stellung  innerbalb  des  Menscbengeschlecbtes. 
Yon  J.  Kollman.     With  Illustrations. 

Historical— Maps.  OriTcUari 

Giuseppe  CrivellarL  Alcuni  Cimeli  della  Ckirtografia  Medievale  esistenti  a  Yerona 
Firenze :  B.  Seeber,  1903.  Size  9^  x  6},  pp.  48.  Facsimile  maps.  Presented  by 
the  Publisher. 

Contains  a  reproduction,  in  colours,  of  tbe  1442  planisphere  of  Leardo. 
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Llndeman.  Deuiseh.  Bund§chau  G,  25  (1903):  325-327.  WoUmihaiiar. 

Dr.  Morilz  Lindeman.    Von  W.  Wolkenhauer.     With  Portrait. 

OBHBRAL. 

Congresi.  Z.  Oes,  Erdk.  Berlin  (1903) :  44^9.  Yon  dea  Stttien. 

Der  XIII.  Internationale  Amerikanisten-Eongress.  Yon  Prof.  Dr.  Karl  yen  den 
Steinen. 

Idnoation.  7^y\B. 

The  ProgresB  of  Geography  in  the  Schools.  By  W.  M.  Davis.  (The  First  Year- 
book of  the  National  Society  for  the  Scientific  Stndy  of  Edacation.  Part  ii) 
Chicago,  1902.    Size  9x6,  pp.  58. 

Xdnoation.  0,Z.  9  (1903)  :  90-112.  Laageabcck. 

Ziel  und  Methode  des  geographischen  Unterrichts.    Yon  Prof.  Dr.  Laugenbeck. 

SneyclopsBdia.  X^er. 

Meyers  Grosses  Eonversations-Lexikon.  Eine  Kachschlagewerk  des  allgemeinen 
Wissens.  Sechte,  ganzlich  nenbearbeitete  nnd  vermehrte  Anflage.  Zweiter 
Band.  Astilbe  bis  Bismarck.  Leipzig  n.  Wien :  Bibliographisches  £i6tilut,  1903. 
Size  10  X  6i,  pp.  914.    Maps  and  lUuttraiiona.    Price  10«. 

Exhibition.  B.8.R.G.  (TAnvers  26  (1903) :  259-422.  Janmens. 

Compte-rendn  de  I'Exposition  cartog^phiqne,  ethnogiaphiqne  et  maritline 
d'Anvers.    Par  E.  Janesens.     With  lUuUratione, 

Xonntaineering.  Sehifer. 

Hochtouren  in  den  Alpen,  Spanien^  Xordafrika,  Ealifomien  nnd  Mexlko. 
Ausgefiihrt  und  beschrieben  von  Baimnnd  Schafer.  Leipzig :  J.  J.  Weber,  1903. 
Size  11  X  7|,  pp.  Till,  and  176.    lUuetratione,    Preeented  hy  the  PMisher, 

Telegraphy.  Tnnielmann. 

Wireless  Telegraphy.  A  Popular  Exposition.  By  G.  W.  de  Tunzelmann.  Third 
Edition.  London :  Knowledge  Office,  1902.  Size  7}  X  5,  pp.  v.  and  104. 
Price  U.  Gd.    Diagrams.    Presented  hy  the  PMiahers, 


NEW  MAPS. 

By  X.  A.  RIUBVISS,  Map  Curator^  B.O.8. 

XITBOPX. 
Austrian  Alps.  Hssi. 

Die  Eisbedeckung  in  den  Oetztaler  Alpen  seit  dem  Beginne  der  Elszeit  bis  znr 
Gegenwart  und  Langsprofile  des  Yenter  Tales.  Yon  H.  Hess.  Scale  1 :  250,000 
or  3*9  stat.  miles  to  an  inch.  Petermanne  Geographieche  MUieflungen,  Jahrgang, 
1903,  Tafel  7. — Querprofile  des  Inn-  und  Oetz-Tales.  Yon  H.  Hess.  Lui-Tal 
Profile  mit  interglazialen  Talboden.  Scale  1 :  150,000  or  2*3  stat  miles  to  an  inch. 
Oetz-Tal  Profile  mit  interglazialen  Talboden.  Scale  1 :  75,000  or  1*9  stat.  mile  to 
an  inch.  Peternumne  Geographiaehe  Mitteilungenf  Jahrgang,  1903.  Tafel  8. 
Gotha :  Justus  Perthes.    Presented  by  the  Publishers. 

Central  Europe.  Liebonow  and  BaYensteini 

Liebenow-Baveusteln's  Special-Badfahrerkarte  Ton  Mittel-Europa.  Scale  1 :  300,000 
or  4*7  stat.  miles  to  an  inch.  Sheets  52,  Warschau ;  64,  L<5az ;  65,  Badom ;  78, 
Wielun;  103,  Prag;  104,  Koniggratz;  105,  Olmiitz;  106,  Bielitz.  Frankfurt  a. 
M. :  Ludwig  Eavenstein. 

•g^gK"*'  and  Wales.  Ordnaaoe  Surrty. 

Obdnanob  Surybt  or  England  and  Walis  : — ^BcTised  sheets  published  by  the 
Director-General  of  the  Ordnance  Surrey,  Southampton,  from  April  1  to  90, 
1903. 

4  miles  to  1  inch : — 
Hill-shaded  map,  printed  in  colours,  in  sheets  19  (21  and  25),  22, 2a    Is.  6(2.  each. 
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2  BiileB  to  1  ineh  : — 
Printed  in  coloon,  88,  96,  Is.  each ;  folded  in  ooyers  or  flat  in  sheets. 

6-intk — Oonnty  Maps  >^ 

Bedfordshire,  19  8.w.    Camhridgeshire,  4  k.w.,  6  k.w.,  s.w.,  6.e.,7  s.w.,  s.b.,  10  n.e., 

Jix  N.W.|  N.K.y  8.W.,  IZ  N>E«,  S^W.,  10  li»W.,  M.E.,  8.K.,  It)  N.W«,  N.E.,  6.W.,  6«B*|  £1  If.W., 
V.Xa,  S«Wa,  S»E«,  A^  N.W.,  N«E.,  StW.y  8.E.,  £0  li.W.j  x«.E.,  8.E.,  iuD   xi.W««  ^%f   xi^W.,  xi>E*,  8>W«f 

52  K.W.,  N.E.,  8.W.,  8.B.  Cardiganshire,  2  h.b.,  5  n.w.  Dorset,  22  b.e.,  88  k.b.,  8.e., 
39  N.W.,  N.E.,  40  8.E.,  45  N.w.  (n.e.  and  8.E.),  52  8.B.     Oloneestershire,  5  s.w.,  8  s.b., 

11  S.B.,  13  N.W.,  15  8.W.,  19  8.W.,  28  N.W.,  S.W.,  SO  S.E.,  38  N.E.,  49  N.W.,  S.B.,  51   N.W., 

S.W.,  B.B.  Monmonth^ire,  15  N.w.,  8.w.,  21  n.w.,  8.W.,  26  n.w.,  8.w.,  31  6.W.,  35 
B.E.,  40  N.E.,  B.W.  Montgomerjshire,  16  n.e.,  23  6.E.,  24  8.W.,  32  n.e.,  40  n.w. 
Shropshire,  32  n.e.,  37  n.w.,  39  6.W.,  8.B.,  41  B.W.,  42  n.e.,  43  8.w.,  44  s.w.,  48  s.w., 
49  N.E.,  50  N.E.,  52  S.W.  Staifinrdshire,  57  s.x.  Warwiekshire  (Bet.)  53  b.e. 
Worcestershire  and  (Do.  Det.  8  and  4),  51  s.e.,  54  8.E.,  56  n.w.,  58  8.w.    la.  each. 

25-inoh — County  Maps : — 
Cambridgeshire,  XLIX.  11, 14, 15, 16 ;  L.  1,  5,  9 ;  LX.  1,  2,  3.  4,  5,  6,  7,  8,  12,  16. 
Dorset,  XI.  7 ;  XXIX.  4, 14, 15.  eioaeestershire,  XVII.  1,  3,  7, 11 ;  XVIII.  3, 14, 
15;  XXV.  2;  XXIX.  15;  XXXI.  4,  7;  XXXII.  3,  4,  8;  XXXIII.  9,  11,  12,  13, 
15;  XXXIX.  10;  XL.  1 ;  XLI.  10;  XLII.  1 ;  XLVIII.  6, 11, 13,  16;  XLIX.  10, 
14;  LV.  5,  6,  8, 10, 11, 12, 13, 14;  LVL  5,  6,  8,  9,  10,  11,  12,  13, 14;  LVIL  2,  4.  6, 
7,  8.  9,  10,  11,  12,  13;  LIX.  5;  LXIII.  1,  2,  4,  8,  10,  11,  15,  16;  LXIX.  12. 
Leieestershire,  V.  9, 10 ;  X.  13 ;  XV.  7, 11, 12, 16 ;  XVI.  1,  2,  4,  5, 10, 12  ;  XVIL 
1.  5,  9;  XXIL  9, 16 :  XXX.  9.  Shropshire,  XLIX.  13, 14, 16;  LVL  2,  6,  8,  9, 12, 
15,  16 ;  LVIL  9 ;  LVIIL  15 ;  LXIL  13, 14 ;  LXIIL  16 ;  LXIV.  1,  6,  8,  10, 12, 13, 
15, 16;  LXV.  1,  9, 11,  18, 14, 15,  16;  LXVL  1,  2,  3,  4,  6,  7.  8,  10,  11,  13,  14,  16; 
LXVn.  1,  5,  9, 13, 14, 15 ;  LXVIIL  4.  7 ;  LXIX.  5,  6,  8, 10, 15 ;  LXX.  1,  4,  8,  9, 
12 ;  LXXL  2,  3,  5,  6, 7,  9, 10,  11, 12 ;  LXXII.  2 ;  LXXVI.  1.  Somerset,  V.  12, 15, 
16;  VII.  11 ;  VIIL  14;  XL  3,  4;  LXXXVIL  3,  5.  Staffordshire,  LV.  12;  LVL 
1,  2,  4;  LXIV.  8,  9,  10;  LXVII.  3,  7.  11, 14;  LXX.  4,  8,  12.  Warwickshire,  IV. 
7,  8,  9, 10 ;  VL  13.  Worcestershire  (and  Do.  Det.  No.  1),  I.  11 ;  VIIL  5 ;  XXI.  1, 
12;  XXIL  1, 10;  LIX.  3,  4,  7;  LX.3.  Yorkshire,  CCLXXXIIL  16;  CCLXXXIV. 
5;  CCLXXXV.  4 ;  COLXXXVI.  6.    3«.  each. 

{K  Stanford,  London  Agent) 

Germany.  Symper. 

Karte  des  Verkehrs  anf  Deutscben  Wasserstrassen  im  Jahre  1900.  Nach  den 
Ergebnidsen  der  Statistik  des  Deutschen  Heiches,  nach  Handelskammerberichten 
nud  anderweiten  Qnellen  anf  Anordnang  des  Horm  Miniatere  der  offentlichen 
Arbciten  zasammengestelt  ion  Symper,  Geheimer  Baurat.  Scale  1 :  1,  250,000  or 
19  7  Stat,  miles  to  an  inch.  4  sheets.  Berlin  :  Verlag  des  Berliner  Lith.  Institnts. 
Price  6m. 

By  means  of  carefully  selected  symbols  and  colours,  a  g^reat  deal  of  most  usefiil  in- 
formation is  given  on  this  map  concerning  German  commerce,  and  exports  and  im- 
fwrts  passing  through  Germany  by  means  of  the  waterways.  Coloured  bands  follow  the 
principal  rivers  and  canals,  varying  in  breadth  according  to  the  commercial  importance 
-and  extent  of  trade.  The  relative  amonnt  of  exports  and  imports  of  the  principal 
towns  near  the  rivers  is  indicated  by  the  character  in  which  the  town  is  shown,  and 
information  is  given  concerning  the  navigability  of  the  rivers  and  other  kindred  sub- 
jects, both  on  the  map  itself  and  in  the  accompanying  letterpress.  In  many  respects 
4hi8  map  resembles  that  published  by  the  same  department  in  1887,  of  which  it  may,  in 
fact,  be  considered  a  new  edition. 

London.  Bartholomew. 

The  Pocket  Atlas  and  Guide  to  London.  By  J.  G.  Bartholomew,  f.r.o.8.  En- 
larged edition.     London :  John  Walker  &  Co.,  1903.    Preeented  by  the  PublUhere, 

A  new  edition  of  a  useful  little  pocket  atlas  of  Loudon,  revised  and  enlarged.  To 
•save  space,  the  index  to  streets,  etc.,  is  printed  upon  the  back  of  the  maps. 

PortogaL  Portuguese  Ooveniment. 

Portugal.  Scale  1 :  100,000  or  1*5  stat.  miles  to  an  inch.  Sheets  9  and  18. 
Levantads^  oonstruida  e  gravada  pela  Direc^&o  geral  dos  trabalhos  geodesicos  e 
topographicos.    Publicada  em  1898, 1900. 

Sweden.  Bikets  Allmiinna  Kartverk. 

General  Earta  ofver  Sverige.  Scale  1 : 1,000,000  or  15  7  stat.  miles  to  an  inch. 
Sheet  1 ;  scale  1 :  200,000  or  31  stat  miles  to  an  inch.     SheeU :  47,  Bisback ;  49, 


Lyckeelo ;    50,    S'orsjii ;    73.    Briicke ;    T9.   BanilBTall ;    84.  HndiksTftll.  —  Bo&le 
1  :  IDD.noO  or  1'5  Btnt.  mile  to  an  inob.     Sheet  105,  Ookelbo.    Stockliolm ;  Bik«M 
AllJQSDTia  Kartveck.     Freimted  bg  Vu  Smedith  Government  Sitrcfj/. 
Tinuu.  Artuu. 

Plan  iler  K.K.  Reiobabaupt  und  BasidenzBtadtWian.  Aaagabe,  190H.  Beaibeitet 
im  Geo^rapbiBclieD  loatitDta  (Dr.  Kail  I'eucker)  iler  TeilagBbaridlang  Aitaria  & 
Co.  in  Wicn.  Scale  I  :  25,01)0  dt  58i;-4  yards  to  em  iacb,  Vienna :  AtUiia  &  Co., 
1903.     PrfienUd  by  the  rvbliiher. 


Phllippint  Iiltsdt.  Hilituj  lofDrmation  Division,  War  Sspanment,  WaiM 

Map  of  Mindanao.  Pbilippiae  Iblands.    Scale  1  : 792,000 or  125  ilai  miles  to  an 
inch.     Pffpared  iu   the  Wat   Department,  Adjntant-GoDcnd'B  Offloo.  MUitar^ 
InformBlion  Diviaioo.  Waehingtoii,  1902. 
Tbfg   ia  a   preliminar;  map,  and  shows  no   hiU'Work.      Outline  and   lettering 

ore  iu  black  and  sea  blue. 

AFRICA. 
AfriH,  IntolUgenca  DiTtdoD,  War  Office. 

AI'Hoa.    Souls  1  rl.OOO.OOO  or  la'7  stat.  mil<>B  to  an  icob.    !libeets :  5(1.  Soliolo; 
5l,Kaiio;  52,  Lake  Cbad.    London:   iDtelli^naa  Division.  War   Offitv.   I»u:i. 
Stnafonl.     Frife  2i,  eaeh  »A«i.     Prmented  by  fA«  Vinctor-Qentral  i-f  itobiliiiiti<m 
and  ilUiliir<i  IntetUgenee. 
Algsria.  WBistcrft  du  Tnvaax  Pnblici. 

Carte  Geologiqoe  de  I'Alg^Ie.    Troiai6niB  edition,  rectifife  et  oomplfeleo  par  le 
Service  de  Iu  Csrto  Q^jlo^laue  do  l'Al(;dne,     Miniature  des  Tisvaas  Pablics. 
Gouieniemunt  G^neml  de  rAlg^rie.     Paris:  Cb.  Bi^rsnger,  1900, 
A  compaiison  of  this  edition  with  that  published  in  1802  abows  that  oonaulcrable 
advance  bai  been  rnndo  in  tbe  knonledf^e  of  tbe  geologionl  foruiation  of  tbs  oouDtif 
since  tbat  dale.    Informatioo  of  a  datuiled  character  talraa  the  plnee  of  generalixktiono 
end  tegione  tbat  nere  ten  yrars  ago  uariplorc!!  geologicall;  bave  unw  been  ■nrrejreJ. 
Tbo  map  is  veil  tiecuted,  snd  the  registratioD  of  the  colours  f  er;  good, 

BorTice  SBOgiaphiqna  de  I'Annee.  Parii. 
Scale  1 : 60,000  or  078  »tat.  mile  to  an  inob.     Sheet  No.  IW. 
I :   Service  Geogtaphiqno  de  I'Armi-e.     Price  15,0/f. 

Karohasd. 
t   Oubangui-  Bahrel- Ghazel-  Nil-  Etbiopic-  Djibouti. 


AlKsrla. 

Carte  de  I'Algeri 
Aice  Hlila,     Pa 

Oantitl  Africa. 

JUseioti  Marobsnd.  „  ,  , 

Caito  pnbliee  sous  tes  auspices  de  la  Soct^t^  de  Gebgiapbie  de  Paris,  Drees^  e 
dCMine'e  par  le  Commsndnnt  Bsratier  d'apris  lea  travani  topogtapliiquKa  et 
Bttroiioniiquca  de  tes  Mission  Marcband  et  d'apr^a  les  itiutfiaitea  dea  Offlciers  da 
Haul  Oubingui,  de  M.  Faivre  (Eipcdilion  An  Dedjai  Thesaama).  de  la  Misdon 
He  Boncbaiop,  do  la  Mibsion  Biitteeo,  et  dea  anciens  vojugeurs.  Scale  1 :  l,000,0»iO 
□r  15  T  slat,  miles  to  an  incb.  4  sheets.  Paris  :  H.  Barr^re,  1903,  Pretenleii  £t 
lite  /'ubti'iAer. 
This  map  nill  be  specially  Loticed  in  tbe  Qeographleal  Journal. 

Tnnli.  lerviee  Oeographlqus  ds  I'Anuee.  Paii). 

Tiinisie.     Susie   1:50,000  or   0  7S  atat.  mile  to  an   inob.     Shevt   No,   siiviii., 
Ouargba,    Paris :  Berrice  G^grapblquc  de  rArme'e.     Frine  1.30/r. 

AKKBIOA. 
Ouwda.  SDrTsyor-Oeneial'i  Offloe,  Ottawa. 

Sectional    Map   of   Cansda.      Bcale  1  :  190,080  or    3   stat.  miles    to    on  inch. 

MuoBPJuvr  Shti-t  (42).  West  of  Second  Meridian,  revised  to  Januaiy  12,  ]iK>3; 

Touobwood    Shett  (44),  West  of  Second  Moridiau.  revised  to  March  2,  1903; 

Bssbaloon  Sboet  (53),  West  of  Tbltd  Meiidiau,  revised  to   October   2S.  1»U1; 

Pincer  Creek  Sheet  (SI),  West  of   Fifth  Meridian,  revised  to  March  1),  1!M3 : 

Porcuiiino  Sheet  (82),  West  of  Fifth  Meridian,  revised  to  Februar;  ^0.   190S. 

Ottawa:  SutTejor-Qenerars  Office.     PreienUdbs  the  Survej/or-General  of  Cauada. 
Fam,  OitDWQi. 

Atlas  del  PenI,  rolitfce,  Hiiieto,  Agiicobt,  Indnstiial  j  Commerdal  (coo  las 
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BwtiiuiB  demarcacioDei  territoriatea)  y  Teita  descriptiro  de  ooda  deptu-tameDto. 
KPor  Caralos  It.  Cieaeroi.  LimB ;  Libceria  i  tinprenia  Oil.  FraenUd  by  tha 
'Author. 

Tbia  atlas  of  Pern  vill  lie  apeiuallf  noticed  ia  the  OtograjAhal  Journal, 
Onitcd  Statu.  Sand,  MoBallj  ft  Co. 

Indexed   County  and  Townahip  Piicket  Alape. — Hew  Jersey,     Scale  1:   S7D.21ii 
or  9  Stat,  milea  to  an  iDoh.     New  Mexico.     Scale  1 :  1,900,8011  or  30  slat,  mtlea  to 
•a  inch.    Nttw  York.    Scale  1 :  570,2^0  or  S  atat  miltia  to  an  inob.    Cbioaeo  and 
_.  New  York  :  Band,  MoNaUy  &  Co.     f  rio*  tO.25  eaeh.    PrMtnttd  by  the  PMilhtri. 
^^  Thete  arc  duw  editions. 

GXHSBAL. 
VrBDch  Colosiea.  Palet, 

Atlaa  den  Coloniea  Fraofaiaea.  Dreaae  par  ordre  du  Miniati^ro  dea  Coloniea  par 
Paul  Palet  Lisraison  9.  Paiin  :  Armaud  Oolin  ct  Cie.  Priea  3/r. 
Part  So.  9  coDtaiiia  map  No.  1,  a  general  map  of  tba  world  on  an  elliptical  pro- 
jection, ahowing  tlie  Fronuti  aaluuies.  iraasooatiDental  and  other  importaat  railDaya. 
prloaipal  telegraph  Huea.  aud  attamaliip  roales.  No.  2,  a  Diap  or  Nortlieru  itnd  OuQira) 
Africa,  abowing  tbe  Freocb  poaaeEavona ;  and  No.  27,  a  sheet  oontaining  aine  plans  of 
French  culonial  naval  depOta.  !□  additioD  to  tbeee,  there  are  ten  pages  of  descriptive 
letterpress,  au  well  aa  tbe  title-page,  list  of  contents  and  alpbaliclical  index  to  the 
nhole  Btlua.  Althongb  this  part  hna  but  juHt  apjieared,  the  luapa  are  dated  January 
and  July,  1901.  and  are  conacquoDtly  already  out  of  date  in  several  reapuota, 

Tbia  nttas  is  now  oomplete,  and  comprises  altogether  twenty-seven  sheets  of  mapa, 
buaides  numeroue  iuaeta.  Each  map  ia  accompanied  by  several  pagea  of  desoriptivo 
and  statistical  letterpreas.  and  altogether  it  la  a  very  creditable  piCKlactioli.  Tbe  mapa 
■re  printed  in  coloura,  and  the  routes  of  important  French  explorers  ate  ahown  in  red. 
The  price  of  tbe  complete  atlas  bound  iu  ulolb  ia  30  francs. 

Vorhl.  Sohradai. 

I/Anuiie  Cartographiiiue.    Supplement  annuel  u  toutes  lea  pablicationa  de  Geo- 
Kcapliio  et  de  Cartographie.     Dressc  et  icdige  sous  la  direction  do  F.  Schrader. 
jiouiiime  auppl^mtnt  oontenant  lea  modiH cations   geograpbiquea   et  politiquea 
dea  ann^es  1S0O-19OL    Paiia:  Hacbette  et  Cie.,  1903.    Price  S/r. 
A  aepsrate  notice  of  tbia  appears  on  p.  G6tj. 


5oTth  Atlantis  Ocean  and  llBditorraDeu  8ea.  HetMrologlDal  Oflca. 

Pilot  Cbait  of  the  North  Atlantic  and  Meditorrancan  for  May,  I9U3.  London: 
Midteorologiciil  Office.     Prict  Bd.    Pretented  by  the  Meteorologieal  Ogiee,  London. 

Daitad  Statea  Chart.  United  Btttei  Hydrographia  Offioa. 

Pilot  Oiarta  of  tbe  North  Atlantic  Ocean  for  April,  and  of  tbe  North  Pacific 
Ocean  for  Mov.  1903.  U.S.  Hydrograpbio  Office,  Wasbiugton,  D.C.  PrtKnled 
by  tht  U.S.  Hj/'drographUs  Ojjiat. 

THOTOOBAPHB. 
CalDmtia,  Craaaa. 

tieven  photographs  of  lakea  of  tbe  Central  Cordillera  of  the  Andes  of  Colombia, 
taken  by  Herbert  IL  l-'rease,  Esq.    Pieie«lal  by  Herbert  U.  Craiie,  L'sq. 
Ad  eioelleat  aet  of  platinotypea,  meaauring'  8}  x  6}  inobee, 

(1  and  2)  Lake  Fuguene:  (3)  Lake  Suesca:  (i)  Lake  Siecba  (part  drained  for 
treasure):  (5)  Lake  8ieoba  (part  undrained)  ;  (6)  Lake  Ouatavilu  (showing  Spanish 
ontting) :  (7}  Lake  Guatavlta  (taken  from  entrsDoe  to  Spanish  cutting). 
Xcuador.  Biae. 

Thirty-two  photographs  taken  on  a  voyage  from  Quito  to  the  Amazon  via  the 
river  Napo.    By  A.  Uamillon  Rice,  E»,i.    Frtifiitd  by  A.  HamUtun  Ahw,  Eiq. 
TIiesB  farm  an  inttnating  addition  to  the  Society's  oolleotiao.     Tbe  platlnotyp<«, 
of  which  there  are  five,  are  speoially  clear.    They  are  aa  follows  :— 

(1)  The  cathedral,  Quito;  (2  and  8)  Tbe  Waiio  river  at  Negro  Hnrco,  below  tbe 
Curaray  river ;  (4)  Indian  women,  Cururay  ;  <5)  Uouae  of  the  Letter  type,  month  of 
the  Cnraioy  river:  (li  end  7)  Camp  on  tbe  Napo  liver.  above  the  Curaiay  river;  (8) 
Tbe  Innding' place  of  a  Napo  village:  (9)  Trader  and  Indian  family  ascending  tbo 
Nspo  river:  (10}  I'eons  resting  at  the  Maapa  river  ;  (II)  Cump  in  the  eaatem  ranue  of 
tbe  Andes,  upon  the  flood  Qoor  of  the  Cosaoga  river :  (12)  Indian  village,  mouth  of  tbe 
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Onraray  river;  (13)  Prendent't  palace,  and  square  where  Gareia  Moreno  waa  cot  to 
pieces ;  (H)  Cantaliver  bridge  oyer  the  Maspa  river.  Eastern  Andes ;  (15)  Indians  of 
Seizor  Atto,  a  Portuguese  Peruvian  oaucbero  of  the  Curaray,  landing  for  a  meal  on  one 
of  the  sandbars  of  the  Napo ;  (16)  Felipe  Salagage,  chief  peon  of  Papallaotan  Indians ; 
(17)  Hacienda  Italoachi;  (18)  Under  Chimborazo ;  (19)  Chimborazo  from  the  east; 
(20)  Tambo  Chuqnipoquio ;  (21)  Iqnitos  Peru,  on  the  Amazon;  (22)  Type  of  Sooth 
American  canoe ;  (23)  Archidona,  capital  of  the  Oriente ;  (24)  Government  House 
at  Archidona;  (25)  (Government  officials  and  traders,  Archidona;  (26)  Sunday 
morning  in  Archidona,  rounding  up  the  Indians ;  (27  and  28)  Napo  Indians,  Archidona ; 

(29)  Napo  village,  six  hours  from  Archidona. 

Persia.  Penton. 

Ninety-five  photographs  of  Persia,  taken  by  E.  Penton,  Esq.    PruetUed  by  E, 
Penionj  Esq, 

Mr.  Penton  described  his  route  through  Persia  from  India  via  Seistan  in  the 
Geographical  Journal  for  July,  1902.  It  was  during  this  journey  that  these  photographs 
were  taken.    The  followiof?  is  a  list  of  the  titles : — 

(1-9)  Biijand;  (10)  Pond  at  Biijand;  (11)  Summer  house,  Birjand  (12-14) 
Nushki;  (15)  Group  at  Nushki ;  (16)  Interior  of  Nasratabad;  (17)  British  Consulate 
at  Nasratabad ;  (18)  Servant  at  the  Consulate ;  (19)  Mohammed  Ali  Bros,  Nasratabad ; 
(20  and  21)  Saindak;  (22)  Seistani  camel-driver;  (23  and  24)  Mansur  Khan;  (25) 
Asadabad;  (26)  A  morning  halt;  (27)  Kundi ;  (28>  A  Persian  Shiah ;  (29)  Moshki- 
Chah;  (30)  Baua  pass;  (31)  Tahib  Chah;  (32)  Chah  Mohammed  Baza;  (33  and  34) 
Groups  of  Beluchis;  (35)  A  young  Beluchi;  (36)  A  well;  (37)  Camel-drivers  eating; 
(38)  Two  men  of  Mr.  Penton*s  escort ;  (39)  Mr.  Pen  ton's  servant  and  camel ;  (40)  A 
halt;  (41)  Dalbandin ;  (42)  At  Dalbandia;  (43)  Padag;  (44)  Merui;  (45)  Ortshard 
at  Dehak;  (46)  Hazara;  (47)  Dasht-i-Piaz ;  (48)  Camel  owner  and  camels;  (49) 
Shusp;  (50)  Dak  bungalow;  (51)  Girdi-Talab;  (52)  Benn  and  his  escort;  (53) 
Bandan;  (54)  Persian  BelucJiis ;  (55)  Seith  Suliman;  (56)  Novad  Chah;  (57-59) 
Halting;  caravan;  (60)  Caravan  in  motion;  (61)  Caravanserai;  (62)  Push-ti-Dasht ; 
(63)  Kishingi;  (64)  Salabad ;  (65  and  66)  IHoo  the  Pahlwan ;  (67  and  68)  Bobat; 
(69)  Hobat  Dak  bungalow;  (70)  Meshed;  (71)  Main  Street,  Meshed;  (72)  Bidar 
pass;  (73)  Crops  at  Amroni;  (74)  A  Persian  village;  (75)  A  thana;  (76  and  77) 
Interior  of  a  Persian  thana;  (78-80)  Chnnhuk;  (81  and  82)  Mall;  (83)  New 
bungalow  at  Mall;  (84)  Thanadar  at  Mall:  (85-89)  Typical  Baluchistan  soenery; 
(90  and  91)  A  sandstorm;  (92)  A  thanadar;  (93  and  91)  Crossing  the  Helmand 
lagoon ;  (95)  Trato. 

Sonth  Australia.  Maoriot. 

Sixty-two  photographs  of  South  and  Western  Australia,  taken  by  R.  T.  Maurice, 
Esq.,  1901-1902.    Presented  by  li.  T.  Maurice,  E»q. 

The  expeditions  upon  which  these  photographs  were  taken  extended  from  Ooldea 
well  to  the  Rawlinson  ranges,  and  from  Fowler*8  bay  to  (^mbridge  gulf.  Copies 
of  soiue  of  the  photographs  have  already  been  presented  to  the  Society,  and  were 
noticed  in  the  Geographical  Journal  for  Dec.  1902.  This  album,  however,  contains  sooii 
important  additions,  principally  views  of  scenery. 

(1)  Mr.  W.  Murray  and  Mr.  B.  T.  Maurice,  with  natives;  (2  and  3)  Showing 
measurements  of  natives;  (4)  Backs  of  natives,  showing  tribe  marks;  (5)  Everaid 
range  black,  '*  Napparinya  Eallatinya,'*  throwing  boomerang;  (6)  **  Nappaiinym 
Eallatinya,"  attitude  of  rest;  (7)  *' Munjena,''  Waldooua  black,  throwing  spear;  (8) 
Fighting  with  boomerangs;  (9)  Ready  td 'fight ;  (10)  Painted  for  O>rroborree;  (11, 
13,  14,  16,  17,  20,  25,  47)  Parrina,  native  dam;  (12,  18,  21,  22,  38,  41,  51,  52,  55-61) 
Glen  Cumming;  (15)  Permanent  water,  Wilhanya;  (19  and  39)  Jamison  range;  (88 
and  24)  Portion  of  Jamison  range ;  (26  and  49)  Point  on  the  Elder  exp^itioa ; 
(27)  Waldoona  native  women;  (28)  Bush  to  purify  water  in  Rockhole;  (29)  Lnbra; 

(30)  Range  between  Rawlinson  and  Gavenough;  (31)  Murdered  white  man;  (82  ajid 
33)  SandliilU,  Jamison  range;  (31,  42,  43,  and  50)  Rawlinson  range;  (35)  Permaneiit 
Koonunda  water  well ;  (37,  40,  48)  Sladen  water,  Rawlinson  range ;  (44)  Mann  range  ; 
(45)  Gosse's  pile  (marked  tree) ;  (46)  Koonundoo,  native  women ;  (53  and  54)  Trea^ 
Rawlinson  range,  marked  by  a  member  of  the  expedition  led  by  Merton  ;  (62)  NatiTo. 

NJB. — It  would  greatly  add  to  the  value  of  the  ooUeotlon  of  Fbota^ 
frraphe  whica  has  been  eetabliahed  in  the  Map  Boom,  if  all  the  VeUowv 
of  the  Society  who  have  taken  photographs  during  their  travelg,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  wUl  be 
acknowledged,  bhould  the  donor  have  purchased  the  photography  It 
will  be  oseftd  for  rctewnoe  if  the  name  of  the  photographer  and  his 
address  are  given. 
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Menelik:   G.  F.  H.  Berkeley,  92  f, 
175  § 
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etc.,  99 1 
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204  t,  306  § 
Adamawa  country,  German  Expeditions 

in,  675 
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Menelik:  G.  F.  H.  Berkeley,  92  f,  175 § 
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Zoological  Research  in  the,  551 
Afghanijitan — 

Afghanistan:    Hauptmann   Immanuel, 

569 1 
England,  India,  and  Afghanistan:  F. 
Noyce,  336  f 

No.  VL— June,  1903.] 


Africa — 

British  East,  Colonization  and  Irriga- 
tion in  the  East  Africa  Protectorate : 
R.  B.  Buckley,  349  * ;  Photographs 
of:  C.  Pereira,  107 1 

Catalogue  of  an  extensive  collection  of 
books  .  .  .  relative  to  Africa  and 
African  Islands,  92  f 

Central:  The  Curse  of:  G.  Burrows, 
571 1 ;  Photographs  of :  O.  L.  Berin- 

ger,3i8t 
Descriptive  Geographies  from  Original 
Sources :  F.  D.  and  A.  J.  Herbertson, 

691 1 
East:  Addis- Abbaba  an  Nil  par  le  lac 
Rodolphe :    Yicomte    du    Bourg  de 
Bozas,  571 1 :  AH  der  ostafrikanische 
Seerauber:  K.  Toeppen,  206 1;  De- 
limitation   de     TAfrique    orientale, 
572 1;     Mltteilungen    iiber    Meine 
Reisse  nach  Aequatorial-Ost-Afrika 
und    Uganda :    M.   Schoeller,   66  § ; 
Rainfall  of,  371 ;  Ulteriori  note  illus- 
trative sulla  seconda  Spedizione  B5fc- 
tego,  571 1 
Expeditions:   Yicomte  Du  Bourg    de 
Bozas',  80, 555 ;  Death  of  the  Leader, 
319 
For^t  troplcale  en  Afii^ue  principale- 
ment  dans  les  Colonies  fran^aises : 
A.  Breschin,  473 1 
French  West :  Adaptability  for  Coloni- 
zation, Dr.  Barot  on,  674;    Afrique 
occidentale  francaise  et  ses  conditions 
d'habitabilitd :  Dr.  Barot,  473 1 ;  Re- 
organization of,  188 
Geografia  storica  deir  Africa,  Contributi 

alia :  F.  P.  Garofalo,  692 1 
German  East :  Die  Zwischenseenhoch- 
lander :  A.  Herfurth,  207 1 :  Das  Ka- 
meel  als  Transportmittel  in  Deutsoh- 
Ostafrika :  T.  Schmidt,  473  f  ;  Wami- 
und  Mligazibereisung,  473  f :  Klima 
von  Deutsch-OiitafriKa :  U.  Maurer, 
571 1 ;  Land-  und  Forstwirtschaft  in 
Deutsch-Odtafrika  im  Berichtsjabre 
vom  1900  bis  1901  :  F.  Stuhlmann, 
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in  Deutsch-Odtafrika  :  F.  Stuhlmann, 
93 1 
German  South-Weit :  Deutsoh-Sii  1  west- 
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bestimmungen  in  Deutsoh-Siidwest- 
afrika  vou  Frelherrn  v.  Fritsch  :  Prof. 
Schnauder,  474;  Die  Bahn  Swakop- 
mund-Windboek  :  Gerding,  207  t ; 
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H.  Nobiling,  483  f 

Italian  East  Africa :  Itinerari  African! : 
U.  Ferrandi,  57J  t 

LiTingstone  Memorial,  erection  of,  454 

Maps :  Africa  (Intelligence  Division, 
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West  :  Atlas  d' Afrique  Occidentale  : 
H.  Mager,  345 1 :  Frontifere  Loango- 
Cabinda,  etc. :  M.  Cbesneau,  475  f ; 
Affairs  of  West  Africa  :  E.  D.  Morel, 
475t.  540§;  Cotton  in  West  Africa, 
Cultivation  of:  E.  Helm,  475 1 ; 
ditto:  E.  Baillaud,  693 1;  Hints 
and  Suggestions  for  travelling  on 
tbe    West    Coast    of   Alrica,  208 f; 
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Colonies  in,  556 
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Elements  of  Agricultural  G^eology:  P. 

McConnel.  695 1 
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342  t 
Aguarico  river.  South  America,  414 
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y  Belaciones  de  Ultramar,  578  t 
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205  t 


INDEX 


703 


Algerian  Sahara,  Muidir  Plateau  in  the, 
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M.  L.  Hepburn,  101  f 
Amazon — 
A     travers     TAmerique     Equatoriale, 

L'Amazonie:  A.  Plane,  694  f 
Bas  Amazone,  Le :  P.  Le  Cointe,  694 1 
From  Quito  to  the,  via  the  River  Napo  : 

A.  H.  Rice,  401  * 
Navigability  of,  418 
Ambrcnn,  Dr.,  Resultate  der  geograph- 
iscben  Ortsbefetimmungen  von  G.  Hart- 
mann  in  Deutsch-Sudwestafrika,  474  f  ; 
ue  also  Me^ser&chmitt 
Amdrup,  G.,  Beietning  am  Ezpeditionen 
til  Gr0nlafid9  ^stkygt,  478  f  ;   Hydro- 
grafi  fra  8kib»ex[editionen  til   Gr0n- 
landsPsikyst,  478t 
Ameghino,  F.,  Cuadro  sicdptico  de  las 
fomaciones    sedimentarias  .  .  .  de    la 
Argentina,  476  f 
America — 

Birds  of  North  and  Middle  America, 

R.  Ridgway,  475 1 
Diicoverifs  of  the  Northmen  in  Ame- 
rica: J.  Fischer,  tranel.B.  U.  Soulsby, 
181  § 
America,  Cenlral — 

American    Isthmian    Canals :    E.    W. 

Scrrell,  209t 
PeEcriptive  Geographies  from  Original 
Sources:  F.  D.  and  A.  J.  Herbert- 
son,  694 1 
IMittelamerikanische    Landschaft :    K. 
tapper,  209 1 
Amexica,  North — 

Discoveries  of  the  Norsemen  in  America : 
J.   FiecLer,   tran&l.   B.   H.   SouJsby, 
2C8t 
New  France  and  New   England :   J. 
Fieke,  44S  § 


America,  North — continued. 

New  Light  on  the  Early  History  of  the 
Greater  North- West :  A.  Henry  and  D. 
Thompson,  edited  by  E.  Coues,  208  f 
America,  South — 
A  travers  TAme'rique  du  Sud,  Explora- 
tions des  Fr^res  Reyes :  R.  Reyes, 
694 1 
Communicacidn    de    las    hoyas    hidro- 
graficas    sud  -  Americanas  :    V.    M. 
Maiirtua,  476  f 
Descriptive     Geography    from     many 
Sources  :  F.  D.  and  A.  J.  Hcrbertson, 
694  t 
Great  Mountains  and  Forests  of:  P. 

Fountain,  72  §,  96 1 
Quito  to  the  Amazon   via  the  River 
Napo,  From :  A.  H.  Rice,  401  ♦ 
Ami,  Mr.,  remarks  on  "Further  Explo- 
rations in  the  Canadian  Rocky  Moun- 
tains," 500 
Amundsen,  R.,  expedition  to  the  North 

Magnetic  Pole,  85 
Amur — 
Region  du  fleuve  Amour,  la  province 
Maritime  :  P.  Labb^,  204  f,  472  f 
Andamans — 

In  the  Andamans  and  Nioobars :  C.  B. 

Kloes,  537  §,  570 1 
Photographs    of    the    Andaman    and 
Nicobar  Islands :  E.  H.  Man,  585 1 
Anderson,  T.,  Photographs  of  Martinique 
and   St.   Vincent,  484  f;   Recent  Vol- 
canic  Eruptions   in   the  West   Indies, 
265*;   Two  Ascents  of  the  Soufri^re, 
694  t ;  Volcanic  Studies  in  Many  Lands, 
479  t,  662  § 
Andersson,  J.  G.,  Antarctic  expeditionens 
arbeten  pa  Falklandsoarne  och  Elds- 
landet,  574 f;  Antarciics  vinterexpedi- 
tion     till,    Syd-Georgien,    476 1;    The 
Scientific  Work  of  the   Swedish  Ant- 
arctic    Expedition    at    the    Falkland 
Islands  and  Tierra  del  Fuego,  159* 
Andes  {see  alio  Cordilleras) — 

Ascent  of  an  Andtan  Volcano  in  Erup- 
tion: R.  B.  White,  476 1 
Coupe    G^ologique    de    la    Cordill^re 
entre  Las  Lajas  et  Curacautin:  C. 
Burckhardt,  96 1 
Earthquakes  in  region  of  the,  8. 
Andijan,  earthquake  in,  167,  553 
Andre,  E.,  Narrative  of  a  Journey  up  the 
Caura  River,  ?39t;  Photogiaphs  taken 
during  expedition  to  the  Caura  River, 
Venezuela,  586 
Andr^,  G.,  Sur  la  nature  des  crmpos^s 
azotes  qui  existent  dans  le  eol  k  difii^- 
rentes  hauteurs,  479  f 
Atdresen,  P.,  Juan  Feisandez,  die  Robin- 

son-Insel,  S39  f 
Andrews.  A.  W.,  on   Oidnarce  Survey 

Maps,  803 
Angola,  Southern,  Exploration  of,  555 
Anrique,  N.,  and  I.  Silva,  Eufayo  de  una 
Biblifgraffa  Histdrica  i  geogr^fca  de 
Chile,  574  f 
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Antarctic — 

ADtarotioa :  E.  T.  Wilson,  3i0  f ;  Ditto : 

E.  8.  Baloh,  525  § 
Belgian  Expedition:   Expedition  Ant- 

arctiquH  Beige.  H^sultats  da  Voyage 

du   S.  Y.  Belgica  en  1897-99,  llap- 

|K)rts  Scientiflqaes,  575  f 
Bellingshausen's  Antarctic  Voyage:  H. 

n.  Mill,  150  * 
British   Expedition :   Progress  of  the, 

518;   Retara  of  the  Morning^  439; 

Res'jlts  of  first  season's  work,  655 
Forsclmngsfuhrten  im  Siidlichen  Eis- 

meer :  F.  von  Bellingshausen,  98 1 
German  Expadition :  Belief  expedition 

for,  460 ;  Station  on  Kerguolen  island, 

678 ;    Voyage    of    the    Gau$$   from 

Capo  Town  to  Kerguelen,  39 
Mittheiluugen   iiber  einige  Ton   C.  E. 

Borchgrevink  nuf  dem  Bntarctisohen 

Fehtlaude  ^osammelte  Pdanzen:  N. 

Wille,  a40t 
Swedish   Expedition:   Scientific  Work 
at  the  Falkland  Islands  and  Tierra 
drtl  Fuo;;o :  F.  G.  And-^rsson,  150  * 
Terre  Alexandre  V^:  G.  LecoiQte,211  f 
Torres,  climats  et  glaciers  antarctiques : 
M.  ZimmermanQ,  477 1 
Antillean  Region,  earthquakes  in  the,  8 
Antwerp- 
Catalogue    de    TExposition    C^artogra- 
phique,  Ethnographique  et  Maritime 
.  .  .  orgaiiis^e  par  la  Society  Royale 
de  (reographie  d'Anvers,  100  f 
Appalachians — 

Appalachien,  Die :  F.  Machacek,  573  f 
ApscheroD,  Die  Halbioscl :  F.  Rossmass- 

ler,  570 1 
Arab-Faqih,  Histoirc  de  la  ConquSte  de 

r Abyssmie  (XVI«  Sibcle),  92  f 
Arabia  — 

Autour  de  TArabie:  J.  Imbart  de  la 

Tour,  470 1 
Present  and  Future  of:  Major  O.  Wachs, 

90 1 
Wi'h  the  Arabs  in  Tent  and  Town:  A. 
Forder,  472  f 
Arago,  Capitaiae,  Essai  d*une  m^thode  de 
calcul  commune  aux  distanced  luuaires 
et  occultations,  095  f 
Aral,  Lake — 

Morpbologie  dor  Ufern  des  Ajral-Meoras: 

L.  Bergr,  317§.  472t 
Ucber   den    Aral-See:    A.    Woeikow, 
472 1 
Arapahoe  Glacier  in  1902  :  X.  M.  Fenne- 

mau,  093 1 
Arcbidona,  Eucador,  408,  409 
Arctic — 
Arctic  Travelling :  Two  Hundred  Miles 

in  an  Open  Boat:  E.  J.  Peck,  211  f 
Drift  Casks  in  the  Arctic  Ocean :  H.  G. 

Bryant,  98  f 
Expeditions:  Baron  Toll's,  459 ;  Relief 
for,   459;    Charcot's,   324;    Peary's, 
409;    Return  of,   211  f;    Baldwin*s, 
459;  War|ieck's,  190 


Arctic — continued. 

Italian  Expedition:  La  spediziooe 
polare  artica  di  8.  A.  R.  Duca  degU 
Abruzzi  ed  il  suolibro  :  F.  de  Filippi, 
695 1;  La  SUlia  I'olare  nel  Mars 
Artioo:  Duca  degli  Abruzzi,  S>8t, 
545  § ;  On  the  Polar  Star  in  the  Arctic 
Sea  :  Duke  of  the  Abruzzi,  translated 
by  W.  LeQueux,  545§ 

Kurze  Uebersicht  iiber  die  Arbeiten 
der  zweiten  norwegischen  Polarfabrt : 
G.  Isachsen,  478  f 

Magnetic  Pole,  North,  R.  Amundsen's 
expedition  to,  85 

Maps :  Uebersichtsskizze  der  von  der 
Norwegischen  Fram- Expedition  1898- 
1902erfor8chtenGebiete:  G.Isacbaeo, 

217t 

Meteorological  and  Hydrographioal  Ob- 
servations made  ...  by  the  expodi- 
tion  to  the  North  Glacial  Ocean  under 
command  of  P.  Vilkitski,  478 1 

Osservazioni  Scientifiche  esegnite  da- 
ran  te  la  Spedizione  Polare  di  S.A.R. 
Duca  degli  Abruzzi,  310 1 

Peary  on  the  North  Pole,  478  f ;  Retain 
of  Lieut.  Peary,  211  f 

Reisen  zur  Erforschuog  der  Nordpolar- 
region,  Die  neueren:  M.  Lindemao, 
340  t 

Russische  Polar-Expedition  unter  Lelk- 
uu:?  von  Baron  E.  Toll,  98 1 

Ryska  polarexpeditioneus  arbeten  under 
?ir  1901:  E.  v.  Toll,  478  f 

Sverdrup's  polar  expedition  :  Q.  Nai- 
horst,  478;  En  Kort  Oversigt  over 
den  undeu  norske  Polarfierdd  geo- 
grafiske  Arbi-jdo  :  Ritmester  Isachsen, 
695 1;  Expe'ditim  du  Capitaioe 
O.  Sverdrup  duns  rArchipel  polaire 
americain :  C.  Rabot,  478  f 
Ardennes — 

Walder  der  Ardennen,  Durch  die:  T. 
Kellen,  467  t 
Argentine  Republic — 

Chile- Argentine  Arbitration,  45;  El 
laudo  arbitral :  S.  M.  Vicuna,  574  f 

Cuairo  sinoptico  de  las  formauiooes 
sedimentarias  .  .  .  de  la  Argentina, 
etc.,  F.  Ameghino,  476  f 

Dictionnaire  demographique  argentin: 
G.  Carrasco,  338  f 

Explorations  dans  les  re'gions  fronti^res 
entre  la  republique  Argentine  et  la 
Bolivie :  E.  Nordenskiold,  574  f 

Froutiere  argentino-chilienne  :  L.  Gal- 
lois,  693  t 

Inspeccion  General  de  Navegaoion  y 
Puertos,  96  f 

Maps :  Grenze  zwisohen  Argentinien 
und  Chile :  H.  Stefl'eu,  345 1 

Obru9  Publicas  :  Memoriaal  Honorable 
Congress,  95  f 

Politicii  Intemacional  Argentina.  Los 
liltimos  arroglos  Argentino-Chilenoa : 
V.  de  la  Plaza,  338  f 

IVimer  establecimiento  espaiiol  en  el 
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Argentice  Republic— eon/tntied. 

tcrritorio  ArgentlDO :  F.  F.  Outes, 
209 1,  339 1 
B(8a  i  gianstraktersa  mellan  Bolivia 
cch  Aigentina:  E.  NordeDskiold, 
476 1 
Buinas  de  Pajanco  y  Tuscamayo  entre 
Sij^n  y  Foman:   S.  A.  L.  Quevedo, 

95 1 

Ten)i)tralur-  und  BegenvcrbaltnisBe  Ar- 
geotiuiens;  J.  Chuvanne,  574  +,  G77  § 

Travels  on  the  Boundaries  of  Bolivia 
and  Argentina :  Barcn  E.  Nordens- 
kiold,  510  • 

Two  Years  in  Argentine  as  the  Consult- 
ing   Engineer    of    National    Public 
Works:  E.  L.  Corthell,  G93t 
Arkansas — 

Geclogical  Survey  of.  Annual  KejKjrt; 
Zinc    and    Lead    liegiou   of    North 
Arkansas,  J.  C.  Branner,  94 1 
Atku-tagh,  Central  Asia,  235,  247 
Armenia — 

Vom   Kuukasus  zum  Mittelmeer :    P. 
Bohrbach,  336  f 
Army  Officers — 

Geographical  Training  of,  in  the  Uni- 
versilies,  letter  from  A.  J.  Herbeit- 
fccn  en  the,  465 

Beport  of  the  Committee  appointed  to 
consider  the  Education  and  Training 
of,  480 1 
Amo — 

Hjdrographical  history  of  the  baein  of 
the.  Prof.  Otertioi),  74§ 
Amot,   F.    S.,  Garengnnze ;    West    and 

East,  205 1 
Arrhenius,    S.    A,   Lehrbuch    der    kos- 

mischen  Pbysik,  576  f 
Ashanti — 

Goldfields  Corporation,  Ltd.,   Lecture 
on  the  Development  of  Gcld-miLiog 
on     the    Corp.  ration's    property    iu 
Ahhauli:  J.  VV.  Daw,  205  f 
Aahton :  see  Belam 
Asia — 

Aite  west-ostliche  Btziehungen:  A. 
Wirih,  202t 

Central :  Uedin's  Expedition ;  Mon  der- 
nier voyage  en  Asio  Centrale :  S. 
Hedin,  470  f ;  Be'ception  tt  conference' 
du  Dr.  S%en  Hedin  1903..689t: 
ficientitic  Results  of  Dr.  fcJ.  Hediu's 
Expedition,  553;  Sven  Hedins  Aus- 
grabungen  am  alten  Lop-nur:  K. 
Himly,  470 1;  Three  Years'  Explora- 
tion iu,  181)9-1902:  S.  Hedin,  221  ♦, 
569 1;  Photographs  cf:  C.  D.  Bruce, 
4fa4t:  Be'sultats  de  Texp^itiou 
fran9aise  scientifique  et  mini^re  en 
Boukhario  et  au  Turkestan:  E.  D. 
Levat,  470 1;  Results  of  Three 
Summer  Journeys  in  Central  Asia. 
Part  I.  The  Hissar  Expedition:  V. 
J.  Lipski,  64  §:  Results  of  the  Ex- 
pedition of  the  Imperial  Russian 
Geographical  Society,   under  V.   N. 


Asia — continued. 

Boborovsky,  90  f;  Somiroren  i  Cen- 
tra labieu  fra  Kofipihavfct  til  Ferghanas 
Ostgraecso  :  O.  Olufoen,  56y  +  ; 
Vegetationsfikizzer  frun  Centralasien  : 
V.  F.  Brotheruf ,  569 1 
De    Marseille    k   Cauton.      Guide  du 

Voyageur:  C.  MadroUe,  101  f 
Descriptive  Geographies  Irom  Original 
Sources :  F.  S.  and  A.  J.  Htrbertson, 

689  t 

Eafetern :  ChryEanthcmum  und  Dracho. 
Vor  und  walirend  der  Kriegszeit  in 
Ostasien  :  W.  von  Bichthofen,  202 1  ; 
Bichthofens  Geomorphologische  Stn- 
dieu  aus  Ostasien  :  K.  Futterer,470  f  ; 
KuBsikche  Arbeiten  liber  Ostasien : 
W.Barthold,470  f  ;  RussischeKusten- 
gebiet  iii  Ostasien  :  C.  von  Kepelin, 
91 1,  174§:  Rufcsland  in  Ost-Asieu  : 
Krahn3er,569t 

Gen^se  du  contiucnt  asiatiquo  d'apies 
M.  E<1.  Suess:  A.  do  Lapparent, 
336 1 

Kartographie  Asiens,  Der  heutige  Stand 
der :  W.  v.  Diest  und  C.  v.  Liicken, 

202 1 
Maps :  .Vsie  (Service  Ge'o.  de  I'Armee, 

Pari?),  103 1 
Becutil    des   Trait<58    conclus    par    la 

Franco   en    Extreme-Orient :    L.   de 

Reinach,  470t 

Russian  Central :  Reisebriefe  aus  Rus- 
sisch  Central- Asien :  M.  Krieilorich- 
sen,  570  f :  Das  neuo  Taschkent,  die 
russische  Metropole  in  Zentralasien : 
P.  v.  Stenin,  204 1;  Mountainous 
Bukhara:  V.  L  Lipeki,  536 §,  570  f 

West:  Die  wirtschaftliche  Bedeutung 
Westasiena  :    P.    Bohrbach,    337  t  ; 
Russische  Arbeiteu  iiber  Westasieu  : 
W.  Barthold,  473  f 
Asia  Minor — 

De    Sardes    li   Cunaxa:    A.   Blazquez, 

691 1 
Ergebnisse  der  Hohonmcssungen  Prof. 

A.  Philippson's  iu  wtbtliohen  Klein- 

Asieu  :  W.  Bronneck**,  <)91 1 

Explorations  in,  Dr.  Leon  hard's,  670 

Ueotektonik   des    bUdo^tlicheu   Anato- 

lien :  F.  Schuirer,  570  f 

Maps:   R<geukiiite    von   Klein- Asien: 

R.  Filzner,  215  f;  Karto  von  Klein- 

asicu:  R.  Kiepert,  2l5t;    Karle  des 

nordwcbtlicheu    Kleinasien:    W.    v. 

Diest,  314 1 
Nicderschlag  und  Be^olkung  in  Klein- 
asien :  R.  Fitzner,  472  f 
Two    Journeys    iu   Asia    Minor,  Pre- 
^     limiuary     Report     to     the     Wilson 
Trustees  on  :  W.  M.  Ramsay,  691 1 
Asiatic  Russia,  Map  of  (Imp.   Top.  In- 
stitute, St.  Petersburg),  344  f 
Af^sam — 

Earthquakes  of  Assam,  On  Tidal  Pe- 
riodicity iu  the  :  R.  D.  OldIiam,45i  §y 
471 1 
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Aiiflisi — 
Assise  -La  )>atrie  cVan  Saint :  Marquis 
degli  Albizzi,  088 1 
Assuan  dam  of  the  Nile,  79 
Astronomy — 

Azimuths  of  the  North  Pole   Star:  S. 

A,  Roberte,  311  § 
Connaissanoe  des  Temps  ou  des  Mouve- 
ments  Celestes,  pour  le  M^ridien  de 
Paris,  98  f 
Gruudziige       der       Astronomisch-gco- 
graphischen      Ortsbestimmung     auf 
ForschuDgsreiscn,  etc  :  P.  Giissfeldt, 
603  § 
Athi  Kiver,  East  Africa  Protectorate,  363 
Atkinson,  R.  T.,  The  Via  Eastern  Tele- 
graphic Social  Code,  214 1 
Atlantic — 
Courants  de  TAtlantique  Nord  et  du 
golfe  de  Gascagne  :  C.  Bdnard,  479  f 
Islands  of  the.  Dr.  Scharff  on  the,  192 
Maps  :     Deutsche    Beewarte  :    Atlan- 
tischer  Ozean.      Ein  Atlas   von   39 
Karten:  G.  Neumayer,  217  t;  444  § 
Pilot  Charts  of  the  (U.S.  Hydrographic 
Office).  107 1,  218 1,  348 1,  484 1, 584 1 
Pilot  Charts  of  the,  and  the  Mediter- 
ranean (Met.  Office,  London)  107 1» 

218t,  348t.  484t,  58it 
Pilot  Cha:t  of  the  North  Atlantic  and 
Mediterranean  (Met.  Office,  London), 

699 1 
Soundings  in  the,  Recent,  193 
Atlantis — 

Borne  Remarks  on  the  Atlantis  Problem : 
R.  F.  Scharff,  100  t  192  § 
Atlas  range  :  see  Morocco 
Atlases — 

Ann^e   ( 'artographique :    F.   Schrader, 

660  §,  699 1 
Atlante  Storico  per  el  Scuole  Second- 

arie  :  C.  Rioaudo,  218 1 
Atlas  Universel  de  G^graphie :  V.  de 

St.  Martin  ct  F.  Schrader,  105  f 
FormsB    Orbis    Antiqui:    R.    Kiepert, 

217  t 
Grosser  Deutscber    Kolonialatlas :    P. 

Sprigade  and  M.  Moisel,  217  t 
Stieler'8  Hand- Atlas,  218  f,  583 1 
Students'  Atlas  of  English  History :  E. 

Reich,  314  §,  343  f 
Twentieth  Century   Citizens'  Atlas  of 
the  World:  J.  Bartholomew,  105 1 
Atmosphere,  Circulation  of  the,  in  Tro- 
pical  and    Equatorial    Regions,  Prof. 
Hildebrandsson  oo,  298 
Atmospherical    Temperatures,    The    In- 
fluence   of    Ponds    and     Rivers    on: 
M.  S.  W.  Jefferson,  212  f 
Attingcr :  see  Knapp 
Audoiiin,    A.,    Quelques    notes    sur    la 

province  du  Tran-Ninh  (Laos),  470  f 
Austin,    II.    H.,    With    Macdonald    in 

Uganda,  473  f,  060  § 
Australasia — 
Australische   Bund  und   Xeuseeland : 
F.  Ratzel,  210  f 


Australasia — continued. 

Statistical    Account     of     the     Seyen 

Colonies    of    Australasia :     T.     A. 

Coghlan,  694  f 
Australia — 
Anniversary    Address    to     the    Boyal 

Geographical  Society  of  Aostralatia, 

Queensland  :  Sir  H.  M.  Nelson,  97  t 
Australian  Commonwealth :    Hon.  Sir 

J.  0)ckbum,  575  f 
Australier:    20    ethnographische    and 

Anthropologische  Tafeln :  B.  Virchow, 

339 1 

Davidson's  West  Central  Anstraliaii 
Exploration :  C.  Winnecke,  477 1 

Flinders  Centenary,  The,  477  f ;  Flin- 
ders Centenary,  Incidents  of  an 
Historic  Voyage,  97  f 

Geographical  Development  of  Australia : 
E.  Favenc,  339  f 

Gums,  Resins,  and  other  Vegetable 
Exudations  of  Australia :  J.  H. 
Maiden,  97 1 

Journey  across,  R.  T.  Maurice's,  323 

Photographs  of  South  and  Western 
Australia :  R.  T.  Maurice,  700 1 

Railway,  Land-Grant,  across  Central 
Australia :  S.  Newland,  575  f  ;  Trans- 
continental, 324 

South :  Maurice's  Expedition  North  of 
Fowler's  Bay,  477 1;  Memorial  to 
Captain  C.  Barker  in,  458 

Stuart's  Tree,  N.  Territory  of  Australia, 
Mr.  Dashwood's  visit  to,  84 

Thirty  Years  in :  Ada  Cambridge,  694 1 

Western:  Journal  of  the  Calvert  Sci- 
entific Exploring  Expedition,  98; 
Reisen  in  West-Australien  :  L.  Diels, 
477 1 ;  Mines,  Report  of  the  Depart- 
ment of,  477 1;  Geological  Survey: 
Bulletin  No.  6,  Notes  from  the  De- 
partmental Laboratory  :  £.  6.  Simp- 
son, 477 1 
Austria — 

Commercial  Schools  in,  distribution  of, 
183 

Glaziale  Denudationsgebilde  im  mitt- 
leren  Eisackthale :  S.  Giinther,567t 

Moorgebiete  Osterreichs,  Die :  W. 
Bersch,  467  t 

Netz-Ausgleichungen  im  Ostlichen 
Theile  der  Monarchic,  335  f 

Stellung  der  Croatisch-Slavonischen 
Inselgebirge  zu  den  Alpen  und 
dem  Dinarischen  Gebirgssystem :  C. 
Diener,  567 1 

Umrandung  des  Marchbeckens :  F.  F. 
Schonberger,  567 1 
Austria-Hungary — 

Maps :  Eisenbahn-  u.  Postkarte  von 
Oesterreich-Ungarn  (Artaria  &  Co.l 
214  t 

Streit  um  das  Meerauge  in  der  Hohen 
Tdtra,  200  t 

Verkehrsgeographie  de3  osterr.-ungar. 
Okkupationsgebietes :  G.  A.  Lukas, 
199 1 


INDEX. 


707 


Austrian  Alps— 

Eisbedeckusg  in  der  Oetztaler  Alpen  : 

H.  Hess  (Maps),  696 1 
Auvergne — 

Mont-Dor€   et   les    laos    d'Auvergne: 

Prof.  Bruyant,  335 1 
Azimuths  of  the    North  Pole    Star:   S. 
A.  Roberts,  311  § 


B. 


Baedeker,  K.,  Handbook  for  TraTellers, 
Italy,  89 1,  468  t,  688 1 

Baeza,  South  America,  407 

Bahia — 

Biqueza  mineral  do  Estado  da  Bahia  : 
H  Praguer,  209 1 

Bahr-el-Ghazal  Region,  Hydrography  of 
the,  A  H.  Dy^  on,  186  § 

Baikal,  Hydrographical  Investigations 
in  the :  T.  K.  Drizhenko,  184  §,  205 1 

Bailey,  C,  On  the  Adventitious  Vegeta- 
tion of  the  Sandhills  of  St.  Anne's-on- 
the-Sea,  North  Lancashire,  201 1,  549  § 

Baillaud,  E.,  Cultivation  of  Cotton  in 
Western  Africa,  6931;  Sur  les  routes 
du  Soudan,  691  f 

Bailie :  see  MadroUe 

Baines,  J.  A.,  Gleanings  from  the  Indian 

Census,  689 1 
Baker,  M.,  The  North-west  Boundary  of 

Texas,  95 1 
Bakhuis,   L.  A.,  De  Hodograaf  en   de 
Pedograaf    van   T.    Ferguson,    479  f  ; 
Yerslag  der  Coppename-ezpeditie,  96 1 
Baloh,  E.  S.,  Antarctica,  525  f 
Baldwin,  Mr.,  Arctic  Expedition  of,  459 
Balkan  Peninsula — 
Cvijic*s  *  Atlas   der    Seen  von   Make- 
donien,  Altserbien  und  Epirus : '  K. 
Peucker,  530  § 
Investigations  in  the,  by  Prof.  Cvijic, 

450 
Maps:    Earte  von    Makedonien,  Alt- 
serbien und  Albanien:  E.  Peucker, 
579 1 ;  I^Je  groBsen  Seen  der  Balkan- 
Halbinsel :  T.  Cvijic,  481  f 
Vegetation    des    pays    illyriens:     M. 
Hardy,  200 1 
Ball,  J.,  survey  of  Jebel  Garra  and  the 
Kurkur    Oasis,    185  §;     The    Semna 
Cataract  or  Rapid  of  the  Nile,  572 1, 
671  § 
Ballande,  C,  Six  mois  sur  les  rivieres  du 

Pe'-Tohfli,  470  f 
Balloon  Experiment  in  North  Africa,  by 

French  officer,  672 
Baltic- 
Exploration  zoologique  dans  les  fosses 

de  la  Baltique :  0.  Rabot,  576  f 
Hydrographic-biological  Researches  by 
the  Swedish  Commission  in  the 
Skagerack  and  Baltic:  P.  F.  Cleve 
and  O.  Pettersson,  576  f 
Maps :  Stromsystem  des  nachglazialen 
Sudwest-Balticums :  E.  Geinitz,  579  f 


Bands,  Central  Africa — 

Origine    et    rEvolntion    de    la    race 
Banda :  G.  Toque,  206  t 
Bangkok,  Railway  from,  to  Chiengrai,  553 
Bannerman,    A    D.,    Census    of   India, 

Rajputana,  Report,  etc.,  471 1 
Bantu  Kavirondo  tribe,  320 
Bantu  languages  of  the  Nile  Province,  168 
Baratta,  M.,  Leonardo    da  Vinci    ed    i 

Problemi  della  Terra,  578  t 
Barbadoes,  Geology  of:  J.  B.   Harrison 

and  A.  J.  Jukes-Brown,  96 1 
Barbary  States :  tee  Tripoli  and  Tunis 
Barents,  Willem,  early  voyage  to  Spits- 
bergen, 142 
Barentsz'  map  of  Spitsbergen,  637 
Barker,    C,    Memorial    to,    in     South 

Australia,  458 
Barnes,  E.,  Dhar  and  Mandu,  689 1 
Baronnies  and  the  Diois,  M.  Paquier's 

description  of  the,  449 
Barot,  Dr.,  L'Afrique  occidentale   fran- 

9aise  et  ses  conditions  d'habitabilit^, 

473 1,  674  § 
Barrancas  in  the  Sierra  Madre,  Mexico, 

129 
Barr^,  H.,  La  repartition  de  la  population 

sur  le  Sol  de  la  Provence,  468  f 
Barre',  P.,  Le  peuplement  et  la  Colonisa- 
tion de  la  Sib^rie,  91 1 
Barron,  T.,  and  W.  F.  Hume,  Notes  on 

the  Geology  of  the  Eastern  Desert  of 

Egypt,  206  t 
Barthold,  W.,  Russische  Arbeiten  iiber 

Ostasien,    4701;    Russieche    Arbeiten 

iiber  Westasien,  473  f 
Bartholomew,  J.  G.,  Reduced  Ordnance 

Surveys  of  England  and  Wales,  348  f ; 

The  Survey   Atlas    of   England    and 

Wales,  164  §,  215 1.  482  f,  580 1;    The 

Twentieth  Century  Citizens*  Atlas  of 

the  World,  105t;  The  Pocket  Atlas 

and  Guide  to  London,  697  t 
Bartholomew,  J.  G.,  and  G.  B.  Parkin, 

The  British  Empire  Map  of  the  World, 

5831 
Barton,  C.  E.,  explorations  of  tho  Kashmir 

Himalayas,  071 
Basset,    R.,    Conquete    de    TAbyesinie, 

Traduction  par,  92  f 
Basutoland — 

and  the  Basuto :  R.  Crawshay,  645  * 

Its    Legends     and    Customs :    Minnie 
Martin,  691 1 
Batchelor,  J.,  Sea-girt  Tezo.    Glimpses  at 

Missionary  Work  in  North  Japan,  204  f 
Bauer,  L.  A.,   United  States  Magnetic 

Declination  Tables  and  Isogenic  Charts, 

etc.,  577 1 
Bavaria — 

Ausflug  in  die  Hohe  Rh5n :  K.  KoU- 
bach,  468  f 

Bayerisch  Schwaben  und  Neuberg,  und 
seine  Nachbargebiete :  J.  M.  Hiibler, 

468 1 
Bayard,  F.  C,  English  CUmatology,  201 1 

G89t 


708 


INDEX. 


Beach,  H.  P.,  A  Geography  and  Atlas  of 

Protectant  MiasioDB,  etc.,  579  f 
Beadle,  C,  and  W.  May,  The  Under- 
ground Water  Preservation  Asfiociation, 
on  the  Uuderj^round  Water-Bnpply  of 
theCountry,  18l§.  202t 

Beailnell,  U.  J.  L.,  The  Cretaceous 
Region  of  Abu  Roash  near  the  Pyra- 
mids of  Giza,  473 1 

Beagle  Channel,  Tierra  del  Fuego,  161 

Bear  island,  discovery  of,  143 

Beazley.  C.  R.,  Additional  Remarks  on 
New  Disco?erie8  in  the  Text  of  Carpini, 
441  * :  An  English  Garner,  668  § 

Bechtcl,  Kapt.,  Die  ElUabeth  -  Bucht, 
Sudwestafrika,  692 1 

Bedel,  L.,  Exploration  Scientifique  de  la 
Tunisie,  572  f 

Beekman,  A.  A.,  Nomina  Geogpraphica 
Neerlandica  uit  een  geographisch  oog- 
punt  beschouwd,  SS  f 

Behren.s  Dr.,  Die  Weser,  568  f 

Belam,  H.,  and  G.  G.  Asbton,  Chart  of 
the  River  Mersey,  107  f 

Belfield,  H.  C,  Handbook  of  the  Fede- 
rated Malay  States,  204  f 

Belgium — 

Belgique  Commerciale  sous  I'Empereur 
Charles  YI.,  la  Compaguie  d'Ostende  : 
M.  Huismau,  467  t 
Hydrologie  de  la  cote  beige,  Qnelques 
mots  au  sujet  de  V:  Baron  O.  van 
Ertborn,  687 1 

Bell,  H.  H.,  Report  on  the  Caribs  of 
Dominica,  83  § 

Bellet,  D.,Lede8K>echement  du  Zuiderzee, 

88  t 
Bellingshausen,  F.  von,  Foisohungsfahrt- 

en  im  Sudliche  Kismeer,  98  f 
Bellingshausen's  Antarctic  Voyage:   H. 

R.  Mill,  150  * 
B^nard,  C,  Les  courants  de  TAtlantlque 

Nord  et  du  Golfe  de  Gascogne,  479  f, 

559  § 
Benue    and    Lake    Chad,    Country    be- 
tween, Lieut.  Domiuik's  explorations  in, 

67;") 

Berg,  L.,  Zur  Morpliologie  der  Ufem  des 

Aral-Meeres,  317  §,  472  t 
Beringer,  O.  L.,  Notes  on  the  Country 

between    Lake    Nya^a    and    Victoria 

Nyanza,  25*;  Photographs  of  Central 

Alricii,  348  f 
Berkeley,    G.    F.    H.,    The    Abyssinian 

Quebtion   and  its  History,  473 1;  The 

Campaign  of  Adowa  and  the  Rise  of 

Menelik,  92t,  175  § 
Berlepbch,  Count  II.  von,  and  E.  Hartert, 

On  the   Birds  of  the  Orinoco  Region, 

694 1 
Bernard,  A.,  et  E.  Ficheur,  Les  Re'gions 

naiurelles  de  I'Algerie,  473 1 
Berach,  W.,  Die  Moorgebiet  Osterreichs, 

467t^ 
Berte,  E.,  Les  e'ruptions  de  la  Montague 

Pcle'e,  575 1 
Berthaut,  Colonel,  Service  Ge'ographique 


deTArm^e.  LesIngeniearflGec^rraphes 

Militaires,  341 1 ;  664  § 
Berthe,  E.,  La  plus  graDdo  exploltatifin 

agricole  de  T Europe,  688  f 
Berthon,  Lieut,  Une    representation  da 

globe    terrestre     but     udo     projectioa 

etoiU  k  quatre  branches,  327  §,  340  f 
Bertololy,  £.,    Ki'aaseluiigsaiarken   und 

Dunen,  212  f 
Bertrand,  J.,  L'Oural   est-il    moiitagBe 

d'Europe  on  d'.^sie?  688  f 
Bhandarkar,  D.  R.,  Gurjaras,  68*J  f 
Bibliography — 

Compiling   a    Bibliography,    Practical 
Hints,  etc. :  G.  W.  Cole,  342  t 
Bienville,  J.  B.  Le  Moyne  (Biography): 

G.  Musset,  S42 1 
Birch,  J.  G.,  Travels  in  North  and  Central 

China,  64  §.  91  f 
Biscay,  Bay  of.  Currents  of  the,  559 
Bisiker,  W.,  Across  Iceland,  89  f,  304  § 
Bismarckburg,  Tanganyika,  30 
Blaohe,  P.  Yidal  de  la.  Tableau   de  la 

Geographic  de  la  France,  687  f 
Black    Country,    Afforestation     of     the. 

Prof.  Schlich  on,  449 
Bladen,  F.    M.,    Historical    Records    of 

New  South  Wales,  210  f 
Blake,  J.  F.,  On  the  Original   Form  of 

Sedimentary  Deposits,  479  f 
Blakeney,  W.,  On  the  Coasts  of  Cathay 

and  Cipango  forty  years    ago,   202  f, 

442  § 
Blauc,  Mont — 

Ricerche  preliminari  sopra  i  (xhiacciai 
italiani  del  Monte  Bianco  :  F.  Porro, 
5681 
Blanckenhom,  M.,  Die  Gescbichte  des 

Xil-Stroms  in  der  Tertiar-  und  Quartar- 

periode,  473 1 ;  None  geologisch^strati- 

graphische  Beobaohtungen  in  .JCgypten, 

571 1 
Blanford,  Dr.,  remarks  on  **  Seismologi- 

cal  Observations  and  Earth  Physics," 

22;  remarks  on  '*Charnwood  Forest," 

635 
Bl^zquez,  A.,  De  Sardes  k  Cunaxa,  691  f 
Blink,  H.,  on  settlements  on  the  Drente 

plateau,  75  § ;  Studien  over  nederzettin- 

gen  in  Nederland,  89  f 
Bludau,  A.,  Oberland,  Ermeland,  Natan- 

gen   und   Barten.    Eine   Landes-  and 

Volkdkunde,  4G8  t 
Blyth,  R.,  Sir  Martin  Frobishor,  a  York- 

shiro  Elizabethan  Seaman,  100 1 
Bocquier,  E.,  I^es  Courants   marins  des 

cotes  poitevines,  200  f 
Ikxlio :  see  Levosseur 
Boeck,  K.,  Durch  ludion  ins  Vorschloss- 

eue  Laud   Nepal,  66  §,   203  t ;   photo- 
graphs of  Mount  Everest,  297,  298 
Boehm,  Sir  E.  C,  Ove?  the  World,  214 1 
Boggiani,  Guide,  Cenuo  necrologico  del : 

E.  H.  Giglioli,  578  f 
Bobnhof,  H.,  Die  Mandbchurei  und  die 

Ussuri-Provinzeu,  569  f 
Bolivar,  Guiana,  longitude  of,  677 


P\ 


\A 


\.. 


IND£X. 


709 


Bolivia — 

Anexos  "k  la  Memoria  del  Mioistro  de 
Relacionen  Exteriores  y  Culto  pre- 
BODtada    ai    Congreso   Ordinario  de 

1901.. 339 t 
Carta  geogrdfica  del  N.  O.  de  Bolivia, 

La  Paz,  1 902.. 209  t 
Ceneo  de  la  Poblacion  de  Bolivia,  574  f 
Explorations  dans  lea  re'gions  frunti^rea 

entre  la  repubiique  Argentine  et  la 

Bolivie  :  E.  Nordenekiold,  574 1 
Frontier,  Northern,  323 
Resa  i  gran&trakterna  mellan  Bolivia 

och    Argentina:     E.    Nordenskiold, 

476 1 
Travels  on  the  Boundaries  of  Bolivia 

and  Argentina:    Baron  £.  Norden- 
skiold,  510* 
Bon  in  Islands,  Some  Notes  on  the :  W.  B. 

Mason,  204 1 
Bonmariage,  A.,    La    Russie    d'Europe. 

Topogruphie,  relief,  etc.,  469  t 
Bonney,  T.  G.,  Alpine  Valleys  in  Rela- 
tion to  Glaciers,  88  f ;  Note  on  Rock 
Specimens   from  the  Canadian  Rocky 
Mountains,  4li8 ;  remarks  on  *'  Recent 
Volcanic  Eruptions  in  the  West  Indies," 
280 ;     remarks  on  "  Further  Explora- 
tion in  the  Canadian  Rocky  Mountains," 
500 ;  remarks  on  "  Charnwood  Forest," 
633 
Bordeaux,  Congi^s  du  Sud-Ouest  Navi- 
gable tenu  k,  535  § 
Borel :  «ee  Kuapp 
Borelli,  G.,  Voyage  au  Dahomey,  205 1; 

Le  Dahomey,  ses  progr^,  etc.,  691  f 
Borneo- 
Geological  Explorations  in  Central  Bor- 
neo: G.  A.  F.  Molengraaff,  690 1 
Home   Life  of   Borneo  Head-hunters, 
its  Festivals  and  Folk-lore:  W.  H. 
Furness,  170§,  204t 
Naar  de  Boven-Kelei  (Sambalioeng) : 

A.  H.  Spaan,  690 1 
Beis  van  Berouw  naar  Boelongan :  A. 

H.  Spaan,  204 1 
State  of   North   Borneo:    H.  Walker, 

690 1 
Bomu  country,  German  West  Africa,  676 
Borough,  William,  and   the  variation  of 

the  Compass,  613 
Borsch,  A.,  und  L.  Kriiger,  Geodatische 
Linien  sUdlich  der  Eurupaischeu  Laug- 
engradmessuug    in    52    Grad    Breite, 

335  t 
BoBworth,    G.     F.,    Macmillan's    Short 

Geography  of  the  World,  101  f 

Botany :  aea  Plants 

Boundaries — 
Fronti^res  en  geographic  politique,  La 
notion  des :  P.  C.  d'Almeida,  213  f 

Bouj'geois,     R.,     La      Republique      de 
FEquatear,  96 1 

Bourne,  H.  R.  F.,  Civilization  in  Congo- 
land,  337 1,  539  § 

Boye,  P.,  Lea  Hautes-Chaumea  dea  Vos- 
ges,  88 1, 170  § 


Brabant,  F.  G.,  The  English  Lakes,  62  §, 

201 1 

Bralne.  C.  D.  H.,  Reclamation  of  Drift- 
Sands  in  Capo  Colony,  571  f 

Brandt,    M.    von,  and    Others,  Weltge- 
&cbichto  .  .  .  Der  Indische  Ozean,  100  t 

Branner,    J.    C.,    The    Zinc    and    Lead 
Region  of  N.  Arkansas,  94 1 

Brazeau  Ice-Field  :  A.  P.  Coleman,  502  ♦  ; 
letter  from  J.  N.  Collie  on,  685 

Brazil — 
Aus  Deutsch-Brasilien  :  A.  Funke,  96 1 
Kautschuk  in   Brasilien,  Die  Gcwiu- 
nung  von  Feingummi  und :  A.  Kahler, 

694 1 
Brenueoke,  W.,   Ergebniase  der  Hohen- 

messungen    Prof.   A.   Philippson's    im 

west  lichen  Klein- Asien,  691 1 
Breachin,  A.,  La  foiet  tropicale  en  Afrique 

principalemetit      dau8      les     Colonies 

fian9aibes,  473 1 
Bretzl,  H.,  Botauische  Forschungen  des 

Alexanderzuges,  577  t 
Briggs,  Elizabethan  geographer,  599 
Brigham :  »ee  Gilbert 
Bright,   C,  Imperial   Telegraphic   Com- 

Uiuuioation     and     the    "All-British" 

Pacific  Cable,  577  t 
Briglit,  Sir  C.  T..The  Life  Story  of :  E.  B. 

and  C.  Bright,  213 1 
British  Association  at  Belfast.    Special 

Report,  loot 
British  Columbiti — 

Among  the  People  of :  F.  E.  Herring, 
338 1 
British  Univfrsities,  Geography  at,  460 
Brittany— 

Cotes  occidentales  de  la  Bretagne,  Sur 
les  oscillations  des :  C.  Vallaux,  668  §, 

687 1 

Brooks,  A.  H.,  expedition  to  Mount 
McKiuley.  Alaska,  457 

Brooks,  A.  H.,  and  D.  L.  Reaburn,  Plan 
for  Climbing  Mount  McKinley,  475 1 

Brooks,  A.  H.,  G.  B.  Richardson,  A.  J. 
Collier,  and  W.  C.  Mendenhall,  Re- 
connaissances in  the  Cape  Nome  and 
Norton  Bay  Regions  of  Alaska,  572 1 

Brose,  M.,  Die  deutsche  Koloniallitteratur 
im  Jahre  190 1.. 5791 

Brotherus,  V.  F..  Vegetalionsskizzer  fran 
Ceutralasien,  569  f 

Brown,  G.,  Photographs  of  Luanua,  Lord 
Howe  Islands,  108 1 

Brown,  R.  M.,  Gaspee  Point.  A  Type  of 
Cuspate  Foreland,  338 1 

Bruce,  C.  D.,  Photographs  of  Central 
Asia,  484  t 

Bruel,  G.,  Le  Chari  et  le  Bahr  Sara,  206  f 

Bruiju,  F.  de.  Do  temperatuur  van  de 
onderaardsche  gangen  in  den  St.  Pie- 
tersberg  eu  andere  mergelgroeven  bij 
Maastricht,  468 1,  559  § 

Brunker,  H.  M.  E.,  Notes  on  Maps  and 
Map-reading  for  the  guidance  of  Majors 
preparing  for  the  "Tactical  Fitness" 
Examination,  etc.,  72  §,  98  f 


% 


710 


INDEX. 


BruuD,   D.,    SprengiBandar   og;   EgDene 

mellem  Hofs-  og  Yatnajokull,  5C8t 
Broyant,  Prof..  Le  Mont-Dore  et  les  lacs 

d'Auvergne,  335  f 
Bryant,  H.  O.,  Drift  Casks  in  the  Arctic 

Ocean,  98 1 
Bryden,  H.  A.,  The  Decline  and  Fall  of 

the  Sonth  African  Elephant,  572 1 
Buckley,  B.  B.,  Colonization  and  Irriga- 
tion in  the  East  Africa  Protectorate, 

349* 
Bu-el-Awan,  Morocco,  673 
Bukarcst,  population  of,  669 
Bukhara,  Mountainous:     V.   I.   IJpski, 

536  §,  570 1 
Billow,  W.  v.,  Der  vulkanische  Ausbruch 

auf  der  Insel  Savaii  (Deutsch-Samoa), 

575  t 
Burckhardt,  C,  Coupe  Geologique  de  la 

Cordill^re  entre   Las    Lajas  et  Cura- 

cautin,  96 1 
Burden,  J.  A.,  Award  to,  448 
Buret,  M.,  Lcs  villes  de  santd  dans  nos 

Colonies,  213 1 
Burma — 

Photographs  taken  during  a  journey 
from  Moulmein  to  Hanoi :  Captains 
Rigby  and  Armstrong,  218 1 
Burrard,  S.  G.,  Hand-Book  of  Professional 

Instructions   for    the    Trigonometrical 

Branch,  Survey  of  India  Department, 

211 1 
Burrows,     G.,    The    Curse    of    Central 

Africa,  571  f 
Bush  Peak  and  Valley,  Canadian  Rockies, 

492 
Buxton,  E.  X.,  Two  African  Trips,  with 

Notes  and  Suggestions  on  Big  Game 

Preservation  in  Africa,  442  §,  571  f 

C. 

Cables — 

Imperial  Telegraphic    Communication 
and  the  "All-British  "  Pacific  Cable : 
C.  Bright,  577  f 
Cairngom  Mountains,  Altitude  of  Trees 

on  the,  H.  B.  Watt  on,  316 
€aix,  R.  de,  Le  traits  franco-siamois,  204  f 
California — 
North-Westem,  J.  B.  Davy*8  examina- 
tion of,  557 
Stock  Ranges  of  North-Westem  Cali- 
fornia: J.  B.  Davy,  338 1 
Callaway,   C,  On   the   Cause    of    River 

Curves,  99 1,  193  § 
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descriptif  des :  £.  Lunet  de   Lajon- 
qui^re,  470  f 
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from  J.  N.  Collie  on,  685 
Cape  Colony — 
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1705  :  E.  Deherain,  207  f 
Caraccas,  An  Illustrated. Guide   to:   A. 

Rivera,  574 1 
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Journey  across,  by  P.  and  F.  Sarasin, 

454 
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et  de  rflry three,  571  f ;  La  zone  frontiere 

Loango-OEtbinda,  etc.,  475  f 
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472 1 
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Climbing  on  the  Himalaya  and  other 
Mountain  Ranges :  J.  N.  Collie,  101 1 

Cloughs  of  Yorksbire,  Vegetation  of,  387 

Coal  Measure  Commons  of  Yorksbire, 
Vegetation  of,  393 

Coca  river,  South  America,  411 

Cockayne,  L.,  A  Short  Account  of  the 
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Ice-Field,  685 
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Congo — 

Cmlisation  in  Congoland:  H.  B.  Fox 

Bourne,  337  t,  539  § 
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capitaine  Lofler,  206  f  ;  Haut-Onban- 
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oberen  Schari  im  franzusischen 
Sudan  :  J.  Ilann,  473  f ;  La  Likuala- 
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fell,  337 1 
Congress — 

Internationale         Amcrikanisten-Kon- 
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Conway,  Sir  M.,  How  Spitsbergen   was 
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London,  201 1 
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Cook  inlet :  see  Alaska 
Coppename-expeditie,  Verslag  der :  L.  A. 

Bakhnis,  96 1 
Copper  river :  see  Alaska 
Corbett,  J.,  Francis  Drake,  605  ♦ 
Cordilleras,  earthquakes  in  region  of  the,  8 
Cornish  Dust-fall  of  January.  1902 :    H. 
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S.  Kennard  and  S.  H.  Warren,  469  f 
Cornwell,  J.,  obituary  of,  194 
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Taspetto  geografioo  e  storico  descritte 
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Coso,  D.  M.  X.J  Demarcacion  de  la  Guinea 
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Oppel,  577 1 
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Cones,  E.,  The  Journal  of  Jacob  Fowler, 
573 1;  On  the  TraU  of  a  Spanish 
Pioneer,  573 1 ;  Forty  Years  a 
Fur  Trader    on  the  Upper  Missouri, 

573 1 
Coyne,  W.   P.,  Ireland,  Industrial    and 

Agricultural,  534 
Crammer,  H.,  on  the  Geological  History 

of  the  Site  of  Salsburg,  550 
Crawshay,  R.,  Basutoland  and  the  Basuto, 

645*;    remarks   on    ''Colonisation    in 

the  East  Africa  Protectorate,"  374 
Creak,    Captain,    remarks    on    "  Seismo- 

logical  Observations  and  Earth  Physics," 
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Create,  H.  H.,  Photographs  of  lakes  of  the 
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Colombia,  69^  t 
Creswicke,  L.,  South  Africa  and  its  Future, 

.3l0§.474t 
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Bird's-eye  View  of  the  Minoin  Palace 

of  Kiiossos :  A.  J.  Evans,  468 1 
Existence  du  Jurassique  supe'rieur  et 
de  rinfracr^tac^  dans  Tile  de  Cr^te : 
,  L.  Cayeux,  568  f 
Eruptions  d'age  secondaire  dans  Tile  de 

Crete :  L.  Cayeux,  568  t 
Trade  of  (Foreign  Office  Rep.),  568 
Crimea — 

Geographic  physique  de   la  Yaila  oo- 
ci'lentale     (Crimee):      E.     Daniloff, 

89 1 
Crispin,  E.  S.,  Photographs  of  the  Nuer 

Country  and  the  Sudd  of  the  White 

Nile,  220 1 
Crivt'llari,  G.,  Alcnni  Cimelli  della  Carto- 

grafia    Medivale    esistenti    a    Verona 
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of  the,  letter  from  W.  B.  Hemsley  on, 

198 
Cuba,  Gazetteer  of:  H.  Gannet,  97 1 
Cundall,  F.,  Bibliographia  Jamaicenais, 

209 1 
Cura9oa,  Abnormal  W^eather  Conditions 
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Current  Papers :  H.  C.  Russell,  212  f 
Currents  of  the  Bay  of  Biscay,  559 
Cvijio,  J.,  Atlas  der  Seen  von  Makedonien, 
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Trade     of     (Foreign     Office     Rep.), 
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Official  Year-B<x>k,  210 1:  Report  on  the 
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New  Zealand,  G94 1 
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Voyage  au  Dahomey  :  G.  Borelli,  205  f 
DalHi  Lama*8  Residence  at  Potala,  452 
Dallas,     W.     L.,     Earth     Temperature 

Observ-atioDs  recorded  in  Upper  India, 

203 1 
D'Almeida,  P.  C,  La  notion  dea  fronti^res 

en  geosrraphie  politique,  213  f 
Daniel.  John,  map  of  Spitsbergen.  G38 
Daniloff,  K.,  Sur  la  geographie  physique 

de  la  Y«ila  occidentale  (Crimee),  89  f 
Danish  Expedition  to   West  Greenland, 

325 
Danneil,  C,  Zwei  wenig  bekannte  Inseln 

ostlich  Ton  St  Matthias  in  Bismarck- 

Archipel,  477  t 
Dannenberg,  A.,  Die  Aquatorfrmge  in  der 

GeoloiTie,  695 1 
Darbiahire,  l>.  V.,   Enjrler  and  Drude's 

*Die  VegcUtion  der  Vjde:  546  § 
l>arH»-$iUaam  :  A.  Leue,  6lH  t 
Dashwv^Hl,   Mr.,  visit   to   Stuart's  Tree, 

Northern  Territory  of  Australia.  84 
Dauphine  and  the  Haute  Ubave,  Variations 

of  the  Giaciexs  of,  M.  W.  Kilian  on, 

5t^> 
D«iTies,  Major,  remarks  on  ""  Explorations 

in  Western  China."  UO 
Dariis   W.   M ,  RiTer  Terraces  in   New 

Enirlaud.  209 1 ;  Systematic  Geography, 

2lo  t :  The  Progwas  of  Geography  in 

the  Schcx^ls.  »^i*6 1 
Dary.  J .  H ,  bJLamication  of  North- Westexn 

Cilit'oraia,    557 1 ;     Slock     Ranges    of 

North- Western  Califcroia,  33S  f 
IXnv,  J.  W..  l.eetnre  on  the  IVrekprnifnt 

cMf  Gx'Kl-miriing  ...  in  A&hanti,  2l>5 1 
I>av^>n,  W.  B^  Tide-gaages   in    Notth 

Climates  and  Isolateil  Sitaatioos»  211  f 
rSe^rain^  K^  Voy;ig«  da  landdnisist  Si 

DKibcrvr  an   nosd  da  Cap  de   B^*^ 

K*r^riisvv  eo  IT»>5 . .  207 1 
IV  U  Esealt^nk  D.  IL  M.  Lc»  tenitaciDt 

d^I  MiEC  u  357  ♦ 
IW  lar*fyri<r>f.  iL,  L*  ContV,  47^  ♦ 
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205  t 
Denmark — 

Annuaire  m^teorologique  poor  Fannee 
1900. .3351 

Danske  Turistforeninga  Aaraskrift,  467.t 

Faune  relicte  dans  le  lac  de  Foreso. 
Sur  Texistence  d'uue  :  C.  Wesenbeig, 
687  t 

Interglaciale  Aflejrin^^r  i  Danmark  og 
Nordtyskland  :  N.  Hartx,  567 1 
Deprat,   M.,    Note    preliminaire    sor   U 

g^logie  de  itle  d^Eobee,  468  t 
Dervis,V..  Surleslaocoloteada  flanc  nord 

de  la  chaine  du  Caucs^ae,  61^1  f 
Desert    Conditions,    Life    amid :    B.    £. 

Dodge,  577  f 
Desolation    Valley,    Canadian      Bockies, 

Foasil  remains  in,  496,  498 
Destenave.  Lieut.-ColoneL  Sar  lea  rcojii- 

naissancea      geograpbiqaea      execateea 

dans     la     re'gion    da     Tchad.      691 1; 

Rapports   sur    les   iles   da    lac    Tcba<i. 

6l»l  t;  Surveys  in  L^ke  Chad  Regi<xu 

457,  674 
Dhar  and  Mandu  :  E.  Barnea,  GS9  f 
Dickson,  B..  The  Eastern   Boxderiasda  »^ 

Kikuyu.  36  * ;  3Iap  of  the   K^nym  aai 

Kitui     Di£trict«,     letter     fron    H.    J. 

Mackinder  on.  19o 
DickaoD,    U.    N.,    Uydi^.^sxapliT    of   the 

Fier\.ie-^hetLind  ChanneL  418  ♦ 
Diels.    L..    Reisen    in    TTcst-Austzaliiea. 

477  t 
Diener,  C^  Die  Stellong  der  CrcassseL- 

Slaronischea  Inael^b^i^e  ziz  vien  Al|Ka 

und  dem  DLoarifiChen   '"^   *  - 

567  t 
Diest.   W.  T.,    Karte  dea  »jri^ 

KLeinasien.  344  t 
Diest.    W.   r,  and    C   t.   Lack^a,    Der 

h^Qtigv  ^tand  der  K:krVt^raphic 

202t 
Digby.  W^  Natural   Law 

Phenom^ka.  l>4 1  f 
DiKkelatker,    £.,    Ueber    O 

Kameroa.  474  *" 
jyi<*is  and   the   Bar:«min» 

descripii^Ta  of  th«^.  44'^ 
Disco  Iakir.d — 

Btdra^  ril  «n  Skikirtaf  af  Ve^:«^asi.'«ea 

|Ma   iVa    IHako    tiHi^iBted    sftv^ae 

tofjccraxLike  oir   axi^c&ife^   lakStt^^ 
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Dominica —  j 

Caribg    of    Dominica,  Report    on    the  { 
(Colonial  Reports),  96 1  ' 

Dominik,  Lieut,  explorations  between  the 

Benue  and  Lake  Chad,  675 
Doncker,  Hendrik,  map  of  Spitsbergen,  { 

642  ' 

Dons,  Land  of  the :  L.  Williams,  63  §,  201 1 
Dores,  R.,  Apontamentos  para  um  die- 

cionario  chorosraphico  de  Timor,  690  f 
Domin,  P.,  Du  Tidikelt  an  Nifjer,  207  f     ; 
Doutt^,  E.,  Troisi^me  voyage  dMtudes  an  ' 

Maroc,  474  f  ;  Figuig :  Notes  et  impres-  ' 

sions,  692  t 
Donxami,    U.,    La    valine    moyenne    da 

Rhone  k  travers    le  Jura   meridional, 

468 1 

Dove,  K,  Deutsch-Stidwest-Afrika,  571  f,  , 
661  §  ; 

Dover,  Strait  of.  Report  on  Observations 
of  the  Tidal  Currents  and  Undercurrents 
in  the :   M.   F.  J.  Wilson  and  A.  M.  ' 
Field,  201 1  i 

Drake,  Francis  :  J.  Corbett,  605  ♦  | 

Drente  plateau,  settlements  on  the,  H.  ; 
Blink  on,  75  §  | 

Drift-sands,  Reclamation  of,  in  Cape 
Colony:  0.  D.  H.  Braine,  571 1;  in 
Chile :  F.  Albert,  476 1 

Drizhenko,  T.  K.,  Hydrographical  Inves- 
tigations in  the  Baikal,  184  §,  205 1 

Dron.  R.  W.,  The  Coal-Fielda  of  Scotland, 
202 1,  658  § 

Drude,  O.,  nnd  A.  Engler,Die  Vegetation 

derErde,88t,  §46  § 
Dn  Bois,  A.,   L'Evolution  des  Voyages, 

2121 
Dubois,  E.,  on  the  Supply  of  Chloride  of 

Sodium  by   Rivers   to  the  Sea,  327  §, 

341 1 
Dubois,  M.,  et  C.  Guy,  Album  G^ograph- 
ique  par,  IV.  Les  Colonies  fran9aiBes, 

578 1 
Du  Bourg  de  Bozas,  Vicomte,  D'Addia- 

Abbab^  an  Nil  par  le  lac  Rodolphe, 

571 1 ;  Expedition  across  Africa,  80, 555 ; 

death  of,  319 
Du  Chaillu,  P.  B.,  obituary  of,  680 
Duffart,  C,  Nouvelle  preuve  de  Texistenoe 

de  bales  ouvertes  sur  le  littoral  gascon 

pendant  la  periode  quatemaire,  336  f 
Domolard,     U.,     Le    Japon,    politique, 

^conomique  et  social,  305  §,  471  f 
Dunes  :  $e€  Drift-sands,  Ripple-marks 
Duparc,  L.,  Sur  Torigine  de  la  coupure 

transversa  le   de    la   Koeva  (Oural   du 

Nord),  469 1 ;    L.  Mrazec,  F.  Pearce,  ] 

Sur  Texistence  de  plusieurs  mouvements 

oro-geniques  successifs  dans  TOural  du 

Nord,  688  f 
Duparc,  L.,  and  F.  Ptarce,  work  in  the 

Ural  Mountains,  450 
Darfto,  P.,  Reconhecimento  e  occnpai^fto 

do6  territorioB  entre  o  Messangire  e  os 

pioos  Namuli,  207  f 
Dub€n,  P.,  Beitiage  znr  Laubmoosflora 

Oitf^onlandB  and  die  Insel  Jan  Mayen, 


695 1 ;  Zur  Kenntnis  der  Gefasspflanzen 
Ostprronlands,  695  f ;  Zur  Kenntnis  der 
Gefasspflanzen    des    siidlichen    Pata- 
goniens,  (J04  t 
Dutch  Colonies — 
Europaischen  Kolonien,  Die  Kolonial- 
politik  der  Niederlander  :  A.  Zirnmer- 
mann,  578  t 
Dutch  early  charts  of  Spitsbergen,  638 
Dutch  East  Indies — 
Siboga-Expeditie.    Uitkomsten  op  zoo* 
logisch   .   .   .   Gebied   verzameld  in 
Nederlandsch  Oost-Indie:  M.  Weber, 
337  ,t 
Dy^,  A.  H.,  on  the  Hydrography  of  the 
Bahr-el-Ghazal  Region,  186  § 
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Earth — 

Erde  und  das  Leben  :  F.  Ratzel,  480  f 
Face  de  la  Terre  :  E.  Suess,  99  f 
Figure  of  the,  J.  H.  Jeans  on,  191  § ; 

ditto.  Prof.  Sollas  on,  326 
Vegjetation   der   Erde :  A.  Engler  und 

O.  Drude,  88  t,  546  § 
Wissenscbaftliche  Charakteristik    und 
Termiuologie  der  Bodengestalten  der 
Erdoberflaohe  :  A.  NeuW,  178  § 
Earthquakes — 
Mittheilungeu  der  Erdbeben-Commis- 
slon  der  Kaiserlichen  Akademie  der 
Wissenschaften  in  Wien,  99  f 
Recent     Earthquakes     and     Volcanio 

Eruptions,  166 
Seismological  Observations  and  Earth 

Physics  :  John  Milne,  1  ♦ 
Tidal    Periodicity   of  Earthquakes   in 
Assam,  R.  D.  Oldham  on,  451 
Easter,  S.  E.,  Jade,  577  f 
Ecuador — 
From  Quito  to  the  Amazon  :  A.  H.  Rice^ 

401* 
Photographs  taken  on  a  voyage  from 
Quito  to  the  Amazon  via  the  river 
Napo  :  A.  H.  Rice,  699  f 
Republique  de  TEquateur:   R.   Bour- 
geois, 96  t 
Education  and  Training  of  Officers  of  the 
Army,  Report  of  the   Committee    ap- 
pointed to  consider  the,  480  f ;  see  also 
Herbertson 
Edwards,  George,  murder  of,  in  Ecuador,. 

410 
Egypt- 
Egypt  painted  and  described:   R.  T. 

KeUy,  175  §,  206 1 
Geography  of  Egypt  and  the  Anglo- 
Egyptian  Sudan  :  H.W.  Mnrdon,  206 1 
Geological    Survey    Report :    Part    ii. 
The  Cretaceous  Region  of  Abu  Roash 
near  the  Pyramids  of  Giza  :  H.  J.  L. 
Beadnell,  473 1 
Geologisch-stratigraphiscbe   Beobacht- 
ungen  in   ^gypten:  M.   Blancken- 
horn,  571 1 
Geology  of  the  Eafitem  Desert  of  Egypt, 
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Egypt — continued. 

Notes  on  the :  T.  Barroa  and  W.  F. 
Hume,  200 1 
Gr^s  nubien.  Sur  le :  R.  FourUu,  206 1 
History  of  Egypt :  W.  M.  F.  Petrie  aud 

others,  206 1 
Irrigation  of  E^ypt :  What  the  British 

have  done,  20*6 1 
Nile  Reservoir  Dam  at    Asauan    and 
After:  Wiloocks,  206 f 

Eldorado  of  the  Ancients :  C  Peters,  93  f 

Elizabeth  bay — 

Elisabeth-Bucht,  SQdwestafrika:  Capt. 
Bechtel,  692 1 

Elizabeth,  Queen,  Commemoration  of  the 
Reign  of.  Address  by  Sir  G.  Markham, 
589  *  ;  Rir  Walter  Raleigh :  E.  Gosse, 
602  *  ;  Francis  Drake :  J.  Corb3tt,605*; 
William  Gilbert  and  Torreatrial  Mag- 
netism :  S.  P.  Thompson,  611  ♦;  The 
Exhibition,  618 

EUenborough,  Lord,  A  New  Method  of 
correcting  Sextants  when  at  Sea,  341  f 

Elliot,  G.  F.  Scott,  Nature  Studies  (Plant 
Life),  577  t 

Ells,  R.  W.,  The  Carboniferous  Basin  in 
New  Brunswick,  94  t 

El  Paso  Tin  Deposits  :  W.  H.  Weed,  95 1 

Emerson,  J.  S.,  Some  Characteristics  of 
Kau,  310  t 

Encyclopaadia — 

Meyers  Grosses  Konversations-Lexikon, 

480  t,  696 1 

New    Volumes  of   the  '  EacyclopoBdia 
Britannica,'  213 1 
Engelhardt,   Captain,    journey  in   West 

Africa.  457 
Engell,  Dr.,  expedition  in  Greenland,  326 
England — 

Canal  System  of:  H.  G.  Thompson,  569  f 

EnKliih  Climatology:    F.   C.  Bayard, 

201 1,  689  t 

English  Lakes,  The:  F.  G.  Brabant, 
62  §,  201 1 

Ordnance  Survey   Map,   On   the   One- 
Inch  :  A.  J.  Herbertson,  90  f 
England  and  Wales — 

Maps  :  Geological  Surveys,  102 1, 482  f  ; 
Ordoance  Surveys,  102  f,  214  f,  343  f, 

481  t,  579^696 1 

Reduced  Ordnance  Surveys :  J.  Bar- 
tholomew, 313 1;  Survey  Atlas  of: 
J.  Bartholomew,  161  §,  215  f,  482  f, 

580 1 
Engler,  A.,  und  O.  Drudo,  Die  Vegetation 

der  Erde,  88t,  546§ 
English  Garner,  An,  Voyages  and  Travels 
mainly  during  the  Sixteenth  and  Seven- 
teenth Centuries,  578  f 
Englisli  History,  A  New  Students'  Atlas 

of:  E.  Keich,  3*31,314  § 
Entebbe,  Victoria  Nyanza,  level  gauges 

at,  358 
Equatorial  region — , _ 
Meteorologie  des  Aqr.  itors.     Nach  den 
Beobachtungen  aiu  Muioam  Goeldi 
in  Pard :  J.  Hann,  3J9  f 
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Erebus  and  Terror,  Mounts,  Antarctic,  656 
Eriohsen,  M.,  expedition  to  West  Green- 
land, 325 
Erie  and  Ohio  Bttins,  Glacial  Formations 
and    Draiuasre    Features    of    the:    F. 
Leverett,  338  f 
Eritrea — 
Ghergh^r,  La  valle  del :  A.  Marini,  571  f 
Manuali    Hoepli,  L'Eritrea   dalle  sne 
Origini  a  tutto  Tanno  1901 :  B.  Melli, 
92  t 
Notizie  sulla  triangolazione  delPEritrea : 
A.  Loperfido,  473  t 
Erosion — 
Sur  le  role  des  tourbillons  dans  r^osion 
eolienne :  J.  Brunhes,  341  f 
Errera,  C,  L'incremento  del  delta  della 

Tooe  neir  epoca  storioa,  200 1 
Ertborn,  Baron  O.  van,  Quelqnes  mots  aa 
sujet  de  Thydrologie  de  la  cote  beige, 
687  t 
Etheridge,  R.,  The  Tavau,or  Coil  Feather 

Currency  of  Santa  Cruz  Island,  97 1 
Ethiopia:  see  Abyssinia 
Ethnology — 
Volkerkunde  in  Charakterbildem  des 
Lebens,  etc. :  L.  Frobenius,  577  f 
Euboea — 
Gcologie  de  Vile  d'Eub^e,   Note  pre- 
liminaire  sur  la  :  M.  Deprat,  468  f 
Euphrates — 
Valley  of  the  Upper  Euphrates  and  its 
People  :  E.  Huntington,  570 1 
Europe — 
Descriptive  Geographies  from  Origin il 
Sources,  Europe :  A.  J.  Herbertson, 

687  t 

ExistoQce  d'une  communication  directe 
entre  les  Bassins  parisien  et  bdlge, 
Sur  1':  M.  Leriche,  567 1 

Geodiiiische  Linien  siidlioh  der  Euro- 
paischen  Laogengra'Imessung  in  52 
Grad  Breite :  A.  Borsch  und  L. 
Kruger,  335  t 

Kann  Skandinavien  dasStammland  der 
Bl  mden  und  der  Indogermanen  sein  ? 
E.  U.  L.  Krause,  567  t 

Maps :  Carte  des  Communications  T^^- 
grapbiques  du  Regime  Europeen, 
2 1 5 1 ;  Liebenow  ■  Rave nstein's  Special- 
lladfahrerkarte  vou  Mittel-Europa, 
481 1,  696 1 ;  Kegeokarte  von  Europa : 
J.  Keger,  344t 

Nordwesteuropiiischen  Welthafen :  K. 
Wiedenfeld.  688 1 

North- West:  G.  G.  Chisholm,  Stan- 
ford's Compendium  of  Geography  and 
Travel,  2J0  t 

Pius  grande  exploitation  agricole  de 
FEurope:  E.  Berthe,  688  f 

Shakespeare's  Europe :  C.  Hughes,  567 1 

Statistique  de  la  Superficie  et  de  la 
Population  des  coutre'es  de  la  Terre : 
E.  Levasseur  et  L.  Badio,  335  f 

Topographic  de  I'Europe.  Catalogue  k 
prix  marques  de  Cartes  anoienaes  et 
de  Vujs  de  ViUe,  467  t 
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£tirope — corUinued. 

Vegetation  der  Erde.    VI.   Der  Hcr- 
cynische  Floreobezirk :  O.  Drude,  88  f 
Evans,  A.  J.,  A  BirdVcye  View  of  the 
Minoan  Pulaco  of  Khobbos,  Crete,  468 1 
Evere£t,  Mount — 
Highest  Mountain  in  the  World  :  D.  W. 
Fresbfield,  294  * 
Exhibition — 
Compte-rendu  de    TExpoBition   carto- 
grapbique^  ethno8;Taphique  et  mari- 
time d'Anvers  :  F.  Janssens,  6%  f 
Exploration — 

Cronologia  dello  Scoperto  e  dellc  Esplo- 
razioni  Geografiche :  L.  Hugues,  101  f 
Eyre,  Lake — 
Value  of  Newspapers,  Naming  of  Lake 
Eyre  :  H.  Wright,  340  f 

F. 

Fabke,  L.  a.,  Sur  le  courant  ct  lo  littoral 

des  Landes,  336  f 
Facroe — 

Hydrography  of  the  Faeroe-Shetland 
Channel :  H.  N.  Dickson,  418  ♦ 

Photographs  of :  D.  Hepburn,  219  f 
Fafa  river,  French  Congo,  555 
Falkland  Islands — 

Anfarotic  expeditioncns  arbeten  pa 
Falklandboarne  och  Eldslandet  1902 : 
J.  G.  AndersBon,  574  f 

Scientific  Work  of  Ihc  Swedish  Ant- 
arctic Expedition  ut  the,  and  Tierra 
del  Fuego :  J.  G.  Andersson,  159  ♦ 
Fallot,  E.,  Le  Commerce  du  Sahara,  692  f 
Fanshttwe,  H.  C,  Delhi,  Past  and  Present, 

203 1 
Fauvel,  E.,  Le  nouveau  plan  de  la  villc  et 

de  la  commune  de  Geneve,  469 1 
Favenc,  E.,  The  Geographical  Develop- 
ment of  Australia,  339  f 
Fenneman,  N.  M.,  The  Arapahoe  Glacier 

in  1902..6')3t 
Ferguson,    D.,  letter  from,    on  Captain 

Benjamin  Wood's  Expedition  of  1596.. 

330 
Ferguson,  J.,  The  Ceylon  Handbook  and 

Directory,  etc.,  202  f ;  Six  Weeks*  Trip 

through  India,  570  f 
Fernando  Noronha— 

Photographs  of,  108 1 
Fernando  Po— 

Area  and  population  of,  .i56 

Deecripciun  fisica  .  .  .  de  la  isla  do 
Fernando  l*6o  y  dc  lu  Guinea  con- 
tinental   espauola  :    E.     d' Almonte, 

206  t 

Ferrandi,  U.,  Itinerari  Africani,    571  f ; 
journey  from  Lugh  to  Brava,  168 

Fettri  or  Fittri  Lake,  Lake  Chad  region, 
position  of,  675 

Ficheur :  see  Bernard 

Field :  tec  Wilson 

Fife- 
Ancient  Fife :  seen  through  its  Place- 
Names :  L.  Macbean,  470 1 
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Fife,  Tanganyika  plateau,  28 

Figuoiras,  G.,  Une  premibre  occupations 

allemande  au  Vc'nezu^la,  694 1 
Fignig.  Notes  et  impressions :  E.  Doutte', 

692 1 

Fin- 
Meteorological  Observations  taken  at 
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Mien-chan,  China,  286 
MUe— 
Antonio  di  Tuccio  Manetti,  Paolo  Tos- 
canelli  e  la  lunghezza  delle  miglia 
nel  Seoolo  delle  Scoperto :  G.  Uzielli, 
212  t 
Military  Surveyord — 
Ingenieurs     Ge^graphes      Militaires : 
Colonel  Berthaut,  664  § 
Mill,  H.   B.,  Bellingshausen's  Antarctic 
Voyage,  150  f;  The  Cornish  Dust-Fall 
of  Jan,  1 902..  201 1;  Review  of  Balch's 
•Antarctica,'  525;   and  IL   S.  Wallis, 
British  Rainfall,  1901  ..90  f 
Miller,  F.,  Port  of  London,  Tho  Coming 

Reform,  569  f 
Millatone  Grit  Area,  Vegetation  of,  891 
Milne,  John,  Seismological  Observations 
and  Earth  Physics,  1  * ;    remarks    on 
**  Recent  Volcanic   Eruptions    in    the 
West  Indies,''  281 
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MineraUi  aud  31  ining  in  Kuroa,  77 
Miunefloia — 

Maps:  Indexed  County  and  Township 
Pocket  Map  of:  Rand,  McNally  & 
Co.,  217  t 
Misery  Iblands,  and  what  has  happened 

there,  95 1 
Missions — 
Geography    and    Atlas  of    Protestant 
Missions,  etc. :  H.  P.  Beach,  579  f 
Missouri — 
Geological    Survey  of  Missouri.      Be- 
ports    on    A  real  Geology :      C.    F. 
Marhut,  208  f 
8outh£astern,  Evolution  of  the  North- 
ern Part  of  the  I  Rowlands  of:  C.  F. 

Marbut,  82§,2(>9t 
Mitchell,  B.,  Recent  Jewish  Immigration 

to  the  United  States,  573  f 
Mockler-Ferryman,  A.  F.,  British  Nigeria, 

69§,93t 
Modeua — 

Provincie  d'ltulia  sotto  Taspotto  geo- 
grafico  e  storioo  desoritte  da  Siro 
Corti,89t 

Salso  del  Modenese  :  »ee  Italy 
Modicano,    A    proposito    della    reoentc 

alluvione  nel :  P.  Bevelli,  568  f 
Moisel,  M.,  Bemerkungen  zu  der  Karte 

des  Gebietes  am  unteren  Kampo,  93  f ; 

tiee  Sprigade 
Molengraaff,  G.   A.   F.,  Geological   Ex- 
plorations in  Central  Borneo,  690 f 
Mongolia — 

Expedition  in,  C.  W.  Campbell's,  76 
Montaldo,     F.,     N  nostras    colonias    en 

Guinea,  338  f 
Montenegro — 

Land  of  the  Black  Mountain  :  B.  Wyon 
and  G.  Prance,  568  f 

Montenegrin  Sketches :  R.  Wyon,  89  f 
Montet,  £.,  Le  grand  Atlas  et  le   Sud- 

Marocain.  93  f 
Moolenburgh,  P.  K.,  Beis  door  het  sroalste 

gedeelte    vau     Nederlandsch  -  Nieuw  - 

Guinea,  694  f 
Moore,  J.  E.  S,  The  Tanganyika  Problem, 

288 §;  letter  from,  on  the  Tanganyika 

Problem,  682 
Moorland — 

of  Yorkshire,  Vegetation  of,  380 

Origin   and  Development  of   Heather 
Moorland  :  W.  G.  Smith,  212  f 
Moors,  The,  u  comprehensive  description  : 

B.  Bleakin,  68§,  93t 
Moniines — 

Schuttinhalt   von    Innenmoranen :    U. 
Ucss  695  f 
Morel,  E.   D.,  Affairs  of   West  Africa, 

475 1,  540  § 
Morgan,  B.  H.,  The  Trade  and  Industry 

of  South  Africa,  693  f 
Morgan,  J.  dc,  >Iigsion    Scientifique  en 

Perse,  204  f 
Moriak,  M.,  L'Exjxfdition  du  Capitaine 

russe  Vamek  &  la  NouveUe-Zemble  et 

k  la  Mer  dc  Kara,  98  f 


Moriceao,  L.,  Le  Nord  de  la  proriaoe  de 

Majunga,  474  f 
Morning^  Return  of  the,  439  ;  meeting  with 

the  Di$ooT€ry,  657 
Morocco — 

Atlas- Yorlande    von     Marokko,  Meine 
dritto  ForsdiuDgsroise  im :  T.  Fischer, 

572  t 
Etude  sur  PHygi^no  et  la  Medecine  an 

Maroc,  etc. :  L.  Bayxiaad,  692  f 
Explorations  in,  ProC  Fischer's,  673 
Geographische  BeobachtQDgren  in  Ma- 
rokko :  J.  Grafen  von  Pfeil,  474  f 
Grand  Atlas  et  le  Sad-Maiocain :  E. 

Montet,  93  f 
Marokko,  Eine  Uuderkundliche  Skizze : 

T.  Fischer,  692  f 
Troisicme  voyage  d'etades  aa  Maroc: 

E.  Doutt^,  474 1 
Yoya^es  au  Maroc:  M.    de   Scgonzae, 

572 1 
Voyages    au    Maroc    da    Marquis   de 
Segonzac  :  B.  de  F.  Koqueraire,  474 1 
Morrison,  G.  J.,  Maps :   their    Uses   and 

Construction,  98  f,  180  § 
Moseley,   E.  L.,  Submerged    Valleys  in 

Sandusky  Bay.  475  f 
Moss,  C.  E.,  and  W.  G.  Smith,  Geof^raphi- 
cal  Distribution  of  V^etaticxn  iu  Iforic- 
shire,  375  • 
Mossamedes,  Hinterland  of^   £xploration 

of  the,  556 
Mouehez,   Contre-Amiral,    Une  csxcorsion 
au  Paraguay  avec  le  natnraliste  Bom- 
plun,  476 1 
Mountain  Adventure  for    Xod -climbers. 
True   Tales    of:    Mrs.    A.    Le   Blond, 

480 1 
Mountaineering — 
Climbing  in  the  Himalaya  and  ether 
Mountain  Ranges :  J.  N.  Collie,  101 1, 
445  § 
Hochtouren    in    den    Alpen,    etc.:    £. 
Schafer,  696 1 
Mountains — 
Montagnektravers  lee  Ages  :  J.  Grand- 
Carteret,  481 1 
Mountain-sickness — 
Some    Reasons    why    the     Science  of 
Altitude-illness  is  still  io  ita  Infancy  : 
M.  L.  Hepburn,  101  f 
Mourev,    C,     et   L.    Brunei,    L'Annee 

Coloniale,  480  f 
Mozambique — 
Decline  of,  82 
Mtindi  river.  Central  Africa,  32 
Muidir  Plateau,  Algerian  Sahara,  Lieut 

Requin's  account  of  the,  322 
Miiiler,  A.,  Johann  Keppler,  der  Gceetz- 

geber  der  neueren  Astronomie,  578  f 
Multan  District,  Gazetteer  of  the  :  £.  D. 

Maclagan,  471  f 
Muni — 
Territories  del  Muni :  D.  M .  M.  de  la 
Kscaleru,  337 1 
Munro,  H.  T.,  Gebel  Muaa — Apes  Hill. 
692 1  ^^ 
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MnrchisoD,    Mount,    Canadian    Rookies, 

487  495 
Murdoch,  L.  H.,  Whj  Great  Bait  Lake 

hasfallen,  676§,  693t 
Mnrray'fl  Handy  Classical  Maps  :    The 

Roman  Empire :  G.  B.  Grondv,  314  §, 

346 1 

Mnsa  river,  New  Guinea,  558 

Muscovy  Company's  or  Edge's  map  of 
SpiUberfi^en,  640 

Musset,  G.  (Biography  oO»  J.  B.  Le 
Moyne  de  Bienville,  342  f 

Myrioa,  P.  de,  Tahiti— Notes  et  Im- 
pressions, 97 1 

N. 

Natbobi  river,  East  Central  Africa,  196 

Napo,  Lower,  Indians  of  the,  416,  417 ; 
village  and  river,  411 

Nathorst,  A.  G.,  Sverdrup's  Polar  Ex- 
pedition, 478 1 

Natural  History,  Handbook  of  Instruc- 
tions for  Collectors,  193  § 

Nature  Studies  :  G.  F.  Scott  Elliot,  577  f 

Nature  Study  and  Geographical  Educa- 
tion :  P.  Geddes,  101  f 

Nautical  Almanac — 
and  Astronomical  Ephemeris  for  1906.. 

575  t 
and  Tide   Tables,  The    Fisherman's: 

O.T.  Olsen,  not 
Appendix  to,  341  f 

Nautical  Astronomy — 
>]ssai  d'une  methode  de  calcul  commune 
aux  distances  lunaires  et  ocoultations : 
Captain  Arago,  695  f 

Navigation^ 
Essential  Needs   of   Modem  Naviga- 
tion :  G.  W.  Littlehales,  341  f 

Nefzana :  see  Tunis 

Nelson,  Sir  H.  M.,  Anniversary  Address 
to  the  Royal  Geographical  Society  of 
Australasia,  Queensland,  97  f 

Nepal — 

Durch  Indien  ins  Yerschlossene  Land 

Nepal :  K.  Boook,  66  § 
Peaks  in,  296 

Nerdrum,  J.  G.  B.,  Indtryk  og  (^levelser 
under  et  7  aars  ophola  paa  Salomon- 
0emo,  477  f 

Neuber,  A.,  Wissenschaftliche  Charak- 
teristik  und  Terminolog^e  der  Boden- 
gestalten  der  Erdoberfl'&che,  99  f*  178  § 

Neumayer,  G.,  Deutsche  Seewarte,  Atlan- 
tischer  Ozean.  Kin  Atlas  von  39  Kar- 
ten,  217  f 

Nevado  de  Chafii,  Argentina,  518 

Neve,  A.,  A  First  Exploration  of  Nun 
Kun,  570  t ;  and  C.  E.  Barton,  explora- 
tions of  the  Nun  Kun  group  of  the 
Kashmir  Himalayas,  671 

New  Brunswick — 
Carboniferous  Basin  in :  B.  W.  Ells, 
94 1 

Newell,  F.  H.,  Irrigation  in  the  United 
States,  69  § 

No.  VI.— JuNi,  1903.] 


New  England — 

Biver  Terraces  in :  W.  M.  Davis,  209  f 
Newfoundland — 

Question  de  Terre-Neuve — Saint  Pierre 
et  Miquelon :  Le  Breton,  693  f 
New  France  and  New  England :  J.  Fiske, 

338 1,  443  § 
New  Guinea — 

British :  Annual  Report  on,  558  § ;  Im- 
pressions of  a  Year's  Sojourn  in :  H. 
R.  Maguire,  97  f ;  Reoent  Work  in,  558 

Dutch :  Eenige  gegevens  omtrent  land 
en  volk  der  Noord-Ooatkust  van  Ned. 
Nieuw-Guinea :  D.  A.  P.  Koning, 
477 1;  Niederlftndisch  Neu-Guinea, 
Die  Erweiterung  unserer  Kenntnisse 
Ton:  H.  Zondervan,  340  f;  Ethno- 
graphische  Beziehungen  zwischen 
British-  und  Deutsch-Neu-Guinea : 
W.  Foy,  340  f  ;  Reis  door  het  smaJste 
gedeelte  van  Nederlandsch-Nieuw- 
Guinea,  P.  E.  Moolenburgh,  694  f 

German :  Resultate  der  Regenmess- 
ungen  und  Elrdbeben-BeolMustitungen 
in  Deutch-Neu-Guinea  in  den  Jahren 
1900  und  1901,  340  f;  Zwei  wenig 
bekannte  Inseln  ostlich  von  St. 
Matthias  im  Bismarck-Archipol :  C. 
Danneil,  477 1 

Zwergvolker     in     Neu-Guinea?       K. 
Weule,  210  f 
Newland,  8.,  liand-Grant  Railway  across 

Central  Australia,  575  f 
New  Mexican  Bolson  Plains,  Geological 

Structure  of:  C.  R.  Keyes,  6J)3  f 
New  Siberia,  Baron  Toll  s  expedilion  to. 

Belief  Expedition  for,  459 
New  South  Wales- 
Historical  Records  of:  F.  M.  Bladen, 
210 1 

Mines,  Department  of,  Annual  Report^ 

210 1 
Mission  Vigoureux,  694  f 
Water  Conservation,  etc.,  in  New  South 

Wales,  Projects  for :  H.  G.  McKinney, 

210 1 
Wealth  and  Progress  of:  T.  A.  Coghlan, 

210 1 

Year.Bookof,210t 
New  York- 
Rapid  Transit  Railroad  Commissioners, 
Report  of  the  Board  of,  95  f 
New  Zi^land — 
Census  of  the  Colony  of  New  Zealand, 
Report  on  the  Results  of  a  :  E.  J.  von 
Dadelszen,  694  f 
Flora  of  the  Manku  District :  H.  Carse, 

210 1 
Lands   and    Survey,    Report    of    the 

Department  of:  J.  W.  A.  Marchant, 

340 1,  458  § 
Nautical  Almanac  and  Tide  Tables :  H. 

S.  Blackbume,  575  f 
Problems  of  the  I'aoifio — New  Zealand : 

H.  D.  Lloyd,  210  f 
Secular  Movements  of  the  New  Zealand 

Coast-line :  J.  Park,  210  f 
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New  Zealand — continued. 
Year-Book,  the  New  Zealand  Official: 
K.  J.  von  Dadelszen,  210  f 
Nias — 
Beisen  auf  der  loBel  Nias  bei  Sumatra : 
H.  Baap,  690  f 
Nichols,  F.  II.,  Through  Hidden  Shensi, 

91 1.  173  § 
Nicobars —  * 

In  the  Andamans  and  Nicobars :  H.  B. 

KloBS,  537  §.  570  f 
Photographs    of    Uie    Andaman    and 
Nicobar  Islands :  E.  H.  Man,  585  f 
Nieve  penitcnte :  R.  Hauthal,  212 1 
Niger- 
Mission    du   capitaine    Lenfant,  com- 
mandant la   flottille  du  has  Niger, 

474 1 
Navigability   du    Niger:    E.  Lenfant, 

93 1 
Navigation  du  Moyen  Niger  et  Tavenir 

du  Soudan  fran^ais :  E.  Lenfant,  692  f 
Niger,  Le,  vole  ouverte  a  notre  empire 

Afrioain :  K  Lenfant,  692  f 
Rise  and  fall  of  the,  322 
Upper,  Railway  to  the,  457 
Nigeria — 
Aro  Country,  Southern  Nigeria :  D.  A. 

Macalister,  207  f 
Boundaries  of,  457 
British  Nijp^ria :  A.  F.  Mockler-Ferry- 

man,  69  f  ;  Geographical  and  Historical 

description  of  the  British  Possessions 

adjacent  to  the  Niger  River:  A.  F. 

Mookler-Fenjman,  93  f 
Letters  from  Nigeria  of  the  Hon.  D.  W. 

Carnegie,  572  f 
Maps :  Southern  Nigeria :  A.  J.  Wood- 

roffo,  345 1 
Northern     Nigeria.       Correspondence 

relating  to  Kano,  692  f;  Report  for 

1901  (Colonial  Reports),  322  §,  572  f ; 

Meteorological  statistics  for,  822 
Nile— 
Geschichte  desNil-StromsinderTertiar- 

und  Quartarperiode :   M.  Blancken- 

hom,  473  t 
Great  Dam  of  the.  Opening  of,  79 
Marais  du  Haut  Nil,  Dans  les:  Com- 
mandant Henry,  207  f 
Photographs  of  me  Nuer  Country  and 

the  Sudd  of  the  White  Nile :  £.  8. 

Crispin,  220  f 
Province  of  the  Uganda  Protectorate, 

Major  D.  Radcliffe's  Map  of  the :  8ir 

H.  Johnston,  162  • 
Semna  Cataract  or  Rapid  of  the  Nile 

a  Study  in  River-Erosion:    J.  Ball, 

572  t,  671  § 
Upper,  Surveys  on  the,  General  Gordon's 

and  Emin  Pasha's,  672 
Niox,  G.,  Atlas  de  Geographic  G4n6n\, 

Afriquo,  215t 
Nissen,  H.,  Italisoho  Landeskunde,  468  f 
Nitrogen — 
Source  of  N\iTo?;oT\  \u  Forest  Soil :  B. 

G.Zon,5T?\ 


Nobiling,  H.,  Wirfschafis-  nnd  Verki 
karte  von  Deutaoh-SUdwestafHka,  i 

Nordenskiold,  Baron  £.,  fh^plorat 
dsms  les  regions  frontiferes  entrc 
r^publique  Argentine  et  la  Bol 
574 1;  Resa  i  granstraktema  me 
Bolivia  och  Argentina,  476  f  ;  Tn 
on  the  Boundariea  of  Bolivia 
Argentina,  510  * 

Norman,   Robert,    Elizabethan    com 
maker,  613 

Normand,  R.,  Notes  snr  Ja  Ooin^  f 
^aise,  207  f 

North  Sea  Investigation  Committee, 
Hydrographical  Work  of  the :  D*i 
Thompson,  576  f 

Norway — 
Fjords  of,  Physical  History  of  the: 

Hull,  89 1 
Maps :  Topograflsk  kart  oyer  kongeri 
Norge    (Norges     G^eo.    Opmiutlii 

482 1 
Neue  Norwegiscbe   Bahnen   nnd  i 

Bedeutung :  B.  Hoffmann,  469 1 
SnegrsBUsen  i  Norge:    A.  M.  Ham 

316§,469t 
Supplement,    1902,     relating     to 

Norway  Pilot,  200  t 
Norwegian  Ijangoage — 
Norwegisches  Lesebuoh  :  J.  G.  Poesti 

214 1 
Nova  Scotia — 
Geological  History  of  the  Gaapen 

Valley  in  Nova  Scotia  :  E.  Hayoc 

475 1 
Map  of  (Government  of  Nova  Soot 

483 1 
Phonological  Obeervations  on  Flow 

ing  of  Ten  Plants  in   Xova  San 

etc. :  A.  H.  Mackay,  475  f 
Novaya  Zemlya — 
Expedition  du  Capitaine  ruaae  Van 

k  la  Nouvelle-Zemble  et  k  la  Mer 

Kara :  M.  Moriak,  98  f 
Laubmoosflora  NovajaSem^as,  Beitri 

zur   Kenntnis    der:     K.   Jl^dcrhol 

688 1 
Visit  to,  Captain  Wameok'a,  190 
Noyce,  F.,  England,  India,  and  Afgh 

istan,336t 
Nun  Kun,  A  First  Exploration  of: 
Neve,  570  f ;  Nun  Knn  Qronp  of  \ 
Kashmir  Himalayas,  A.  Neve  and 
E.  Barton's  explorations  of;  671 
Nyasa,  Lake— 
Former  Coast-line  of,  27 
Notes   on  the  Country   between,  a 

Victoria  Nyanxa :  OJu,  Beringer,2 
Nyr(^n,  M.,  observationB  on  earthqnalDH 


O. 


Oak  Woods  of  Yorkshire.  887 
Oberhummer,    E.,    appointoMni 
chair  of  historical  geofgtmnkw* 
183;  Die  Insel  0▼penl^  V^ 
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ten-Eine  Landes-  nnd  Volkskande :  A. 

Bludan,  4r>8t 
Oberti,  Prof.,  on  hydrographical  history 

of  the  Amo  Basin,  74  § 
Obituary  List  for  1902-03.  .681 
Observing :  tee  Positions,  determination  of 
O'Callaghan,  Sir  F.,  remarks  on  "  Colo- 
nization   and  Irrigation   in    the   £ast 
Africa  Protectorate,"  371 
Ocean  Currents :  J.  Page,  341  f 
Oceanography — 
Dentschen     Tiefsee  -  Expedition,    Die 
wiohtigsten    geographischen   Ergeb- 
nisse  der  :  J.  B.  Messerschmitt,  57(3 1 
Einfiihrung  in  die  Allgemeine  Meeres- 

kundo :  O.  KrUmmel,  212  f 
North   Sea    Investigation   Committee, 
Hydrographical  Work  of  the :  D'Aroy 
Thompson,  576  f 
Oceanologischen    Ergebnisse  der  Val- 
divia  -  Expedition  :    W.    Meinardus, 
479 1 
Salzgohalts  im  Oberfl&chenwasser  der 
Ozeane,    Die    Yerteilnng    des :     G. 
Sohott,  479 1 
Tiefen  des  Weltmoeres,  Aus  den:   C. 

Chun,  576 1 
Wissensohaftliche  Ergebnisse  der 
Dentschen  Tiefsee-Expeditlon  auf 
dem  Dampfer  Valdima  1898-1899. 
Oceanographie  und  Maritime  Me- 
teorologie :  G.  Sohott,  212  f,  311  § 
Ochoa,  G.   S.,  Descripoion  oientiflca  del 

Volcan  Popocatepetl,  338  f 
Ochrid,  Lake:  see  Ohrid 
Odenwald    und    seine    Naohbargobiete. 
Eine  Landes-  nnd  Yolkskunde:  G.Volk, 
4(J8t 
Oesel  island — 
Vegetation     der     Insel     Oeeel,     Zur 
Kenntnis  der  :  C.  Skottsberg  und  T. 
Vestorgren,  688  f 
Ohrid  lake,  Balkan  Peninsula,  531 
Okapi,  On  the  Bemains  of  the,  received 
by  the  Congo   Museum   in  Brussels: 
C.  I.  P.  Major,  92  f 
Okavango — 
Reise  des  Assistentarztes  Jodtka  nach 
dem  Okavango,  474  f 
Oldham,  R.  D.,  On  Tidal  Periodicity  in 
the  Earihquakes  of  Assam,  4r)l  §,  471 1 
Olsen,  O.  T.,  The  Fisherman's  Nautioal 

Almanac  and  Tide-Tables,  100  f 
Olufsen,  O.,  Meteorological  Observations 
from  Pamir,  5691;  Sommeren  i  Cen- 
tralasien  fra  Kaspihavet  til  Ferghanas- 
0stgr(Bnse,  569  f 
Oppel,  A.,    Die    BaumwoUe    nach   Ge- 

schichte,  etc.,  577  f 
Ordnance  Survey  Maps  of  England  and 
Wales,  102  f,  214  f,  343  f,  481  f,  579  f, 

696 1 
Ordnance  Survey  Maps,  Herr  Koffmahn*s 

criticisms  on  the,  448 
O'Keilly,  J.  P^  On  the  Waste  of  the  C^oast 

of  Inflftnd  M  a  FMster  in  Irish- History, 

470t 


Orinoco — 
Down  the  Orinoco  in  a  Canoe:  S.  P. 

Triana,  209  f,  443  § 
Region,  On  the  Birds  of  the :  Count  H. 
von  Berlepsch  and  E.  Hartert,  694  f 

Orsi,  P.,  Das  modeme  Italien,  200  f 

Ortmann,  A.  E.,  The  Geographical  Dis- 
tribution of  Freshwater  Decapods,  577  f 

Ottramare,    P.,  Noms    de    lieux    et   de 
peuples,  101 1 

Outer  Isles,  The  :  A.  Goodrich-Freer,  63  §, 

90 1 
Outes,  F.  F.,  El  primer  estableoimiento 
espaiiol  en  el  territorio  argentine,  209  f, 

339 1 
Oxford  and  its  Colleges :  J.  Wells,  90  f 

P. 

Pacific — 
Date  Line  in  the  Pacific  Ocean :  J. 

Page,  340 1 
Midway-Inseln    im  nordlichen  Stillen 
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Ireland,  Industrial  and  Agricultural : 
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Maps :    their  Uses  and  Construction : 
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Triana,  443 
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sical Maps :  G.  B.  Grundy,  314 
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658 
Sport  and  Politics   under  an  Eastern 
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Syria  and  Palestine,  Early  History  of : 

L.  B.  Pttton,  66 
Through  Hidden  Shensi :  F.  H.  Nichols, 

173 
Uganda,  With  Macdonald  in:   H.  H. 
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United  States,  Irrigation  in  the :  F.  H. 

Newell,  69 
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der    Deutschen    Tiefsee  -  Expedition 

auf  dem  Dampfer,  Oceanographie  und 

Maritime  Meteorologie :   G.   Sdiott, 
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Yegetation  of  the  Earth:  A.  Engler 

und  O.  Drude,  546 
Yolcanic  Studies  in  Many  Lands:   T. 

Anderson,  662 
Yosges,  Les  Hautes-Chaumes  des:  P. 

Boy^,  170 
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Aus  den :  E.  Hartert,  665 
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Keller,  169 
Wissenschaftliche    Charakteristik   und 

Terminologie  der  Bodengestalten  der 

Erdoberflache :  A.  Nouber,  178 
Roves,  K.,  A  trovers  TAmerique  du  Sud, 

Explorotions  des  Fr^res  Reyes,  694  f 
Reynolds-Ball,  E.  A.,  Practical  Hints  for 

Travellers  in  the  Near  East,  480  f 
Rhine— 
Rheintemperaturen  in  den  Jahren  1895- 

1900,  Yerhalten  der:    A.  Stolberg, 
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l»oole,  572 1 
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upon     the     Present     Condition    of 

Rhodesia :  J.  F.  Jones,  692  f 
Condition  and  Prospects  of,  J.  F.  Jones' 

Report  on,  456 
Eldorado  of  the  Ancients:   C.  Peters, 

93 1 
Maps :  Map  of  Rhodesia  divided  into 
Provinces  and    Districts  under  the 
Administration  of  the  British  South 
Africa  Co. :  K  Stanford,  583  f 
Rhone — 
Vall^  moycnne  da   Rhone  k  travers 
le    Jura    meridional :    U.   Douxami, 
468 1 
Rice,  A.  U.,  From  Quito  to  the  Amazon 
via  the  Kiver  Napo,  401  ♦ ;  Photograplis 
taken  on  a  voyage  from  Quito  to  the 
Amazon  via  the  liiver  Xapo,  699  f 
Richardsun,  6.  B..  'i'he  Mis-named  In- 
diana Anticline,  573  f 
Bichthofen,  W.  von.  Chrysanthemum  und 
Drache.    Vor  und  wahrend  der  Kriegs- 
zeit  in  Ostasien,  202  f 
Bidgway,  B.,  Birds  of  North  and  Middle 

America,  475 1 
Bigby  and  Armstrong,  Captains,  Photo- 
graphs taken  daring  a  journey  from 
Moulmein  to  Hanoi,  218 1 
Bigi,  Karte  des :  E.  Friedrich,  89  f 
Biip,  Jan  Cornelisz,  early  voyage  to  Spits- 
bergen, 149 
Bikli,   M.,   Botanische   Beiscstudicn   auf 
oiner    Friihlingsfalirt   durch    Korsika, 

567 1 
Bimatara :  see  Burutu 
Binaudo,  C,  Atlante  Storico  per  el  Scuole 

Secondarie,  218 1 
Bipon  falls,  Nile,  359 
Bipplc- marks  and  dunes — 
Krauselungsmnrken    und    DUnen :    E. 
Bertololy,  212t 
Bittenor,  T.,  Etudo  geologique  de  la  Cote- 
aux-Fces  et  des  environs  do   Ste-Croix 
et  Baulmes,  469 1 
Rivera,    A.,    An    Illustrated    Guide    to 

Caraans,  574  f 
Bivers  — 
Aufgabe  geographischer  For£chung  an 

Flussen :  W.  Ule,  341  f 
Essai  d'une  theorie  des  bassins  fluviaux 
et  de  r^rosion  des  masses  continen- 
tales  :  H.  Conrad,  99  f 
Forecasting  for  Rivers  of  Small  Drain- 
age Area :  C.  F.  von  Herrmann,  99  f 
Limiting  Width    of   Meander    Belts: 

M.  8.  W.  Jefferson,  99 1,  192  § 
Biver  Curves,  On    the  Cause  of:    C. 

Callaway,  99 1,  193  § 
Biver  Valleys,  The  Permanence  of:  E. 

Hill.  577 1 
Temperature  of  Air  and  Rivers,  577  f 
Boberts,  S.  A,,  Azimuths  of  the  North 
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Bobinson,  B.  L.,  Flora  of  the  OaUpagos 

Islands,  574 1 
Boborovsky,  V.  N.,  Bosulis   of  the   Ex- 
pedition of  the  Imperial  Biusian  Geo- 
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Boohe,  F.,    Le   Port    de    oommeroe    de 

Boohefort,468t 
Bochefort — 

Port    de  commerce  de   Rochefort :    F. 
Boche,468t 
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498 
Bocky  Mountains — 

Canadian,  Farther  Exploration  in  the  : 
J.  N.  Collie,  485  ♦ 

Oar  Northern  Bookies:    B.  H.  Chap- 
man, 95 1 
Bodger,    J.    P.,    Perak    Administration 

Beportfor  1901.. 91  f 
Bohroaoh,  P.,  Die    wirtschaftliche    Be- 

deutung  Westasiens,  337  f;  Vom  Kaa- 
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Marray's  Handy  Classical  Maps  :  G.  B. 
Grundy,  314  §,  846 1 
Bome — 
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descripta :  C.  Huelsen,  103 1 
Bonaldshay,  Earl  of.  Sport  and  Politics 

under  an  Eastern  Sky,  65  § 
Boquefeuil,    M.    de,    De    Tamatare    a 

Tananarive,  692  f 
Boquevaire,  B.  de  Flotte,  Voyages    an 
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Bosberg,  J.  E.,  Fjrsisk-Geografisk  beskrif- 

ning  ofver  Kyrkslatt  socken,  688  f 
Bos^n,  P.  (t.,  determination  of  heights  of 
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Bossmassler,  F.,  Die  Halbinsel  Apscheron, 
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Rousset,  A.,  surveys  in  French  Congo,  555 
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Commemoration  of  the  Beig^  of  Queen 
Elizabeth,  590 
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199,  334,  466,  566,  686 

Victoria  Medal  awarded  to  Sven  Hedin, 
74 
Boyal  Society  of  London,  Tear- Book  of 

the,  579 1 
Bubber  trading  in  South  America,  413 
Buffmann,  D.  A.,  Across  Siberia  by  Bail, 

91 1 
Bumania— 

Marele  Di9tionar  Geografic  al  Bomioiei : 
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Tocilescu,  200  f 
Burutu,  Pacific  ocean — 
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Bussell,  H.  C,  Current  Papers,  212  f 
Bussell,  I.  C,  Geology  snd  Water   Re- 
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Idaho,   693 1;    Volcanic  Eruptions   on 
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Anomalied  Magnetiques  dans  la  region 
do8  mioes  de  Krivoi-Bog:   P.  Pas- 
salsky,  568  f 
Estde  la  BuBsie  d'Europo  :  J.  Patouillet, 

469  t 
Greater  Bussia  :  W.  Gerrare,  690 1 
Hydrogeologische  UntersaohuDgen  im 
Kreise  Nowomoskowsk :  W.  Wosnee- 
Bensky,  201 f 
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some :  A.  Grachef,  201 1 
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etc. :  A.  Bonmariage,  469  f 
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heit    und    Gegenwart:    W.  Staven- 
hagen,  568  f 
South  Bussian   Iron  Industry:   A.  P. 
Head,  469 1 
Bussian  Geodetic  Work  in  Spitsbergen,  326 
Bussian  Geographical  Society,  Imperial, 

Medals  of  the,  562 
Bussian  Geographical  Society,  A  New,  562 
Buxton,  F.  H..  Tola,  42  ♦ 
Byder,  C.  II.  D.,  Exploration  in  Western 
China,  109  • 

8. 

Saalbezirre — 

Wanderungen  der  Phanerogamen  im  : 
A.  Schufi,  88 1 
Sabaki  Biver,  East  Africa  Protectorate, 

363 1 
Sabi  Bivor  as  a  Waterway,  S.  Hyatt  on 

the,  321 
Sabine,  General  Sir  Edward,  Biographical 

Sketch  of,  loot 
Saldanha  bay  as  a  port  for  Gape  Colony, 

321 
Salviac,  P.  M.  de,  Un  Peuple  Antique  au 

Pays  de  Menolik,  Lea  Galla,  92  f 
Sahara — 

Balloon  Experiment  in  the,  by  French 
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( 'ommerce  du  Sahara  :  E.  Fallot,  602  f 
Dunes  de  la  bordure  saharienne,  Snr 
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reutiner,  692  f 
Ilydrographie  Saharienne :  Dr.  Lahache, 

572 1 
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474 1 
Oued  Saoura  et  dn  Gourara,  Sur   les 
terrains  paMozoiques  de  V:    E.   F. 
Gautier,  474  f 
Puits  au  Sahara :  P^  Huguenot,  93  f 
Sahara,  Le  raid  du  lieutenant  Cottenest, 

474 1 
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Stationary  Duues  in  the,  M.  Hoobreu- 

tiner  on,  556 
Tidikelt  au  Niger,  Du :  P.  Domln,  207  f 
Saigon — 
Maps:    Environs    de    (Service    G^- 
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Sailing  Directions,  Eastern  Archipelago, 
Part    I.    comprising    the    Philippines, 
etc. :  J.  P.  Maclear,  101  f 
Saint  Cyr :  see  White  Eraser 
St.  George,  Fort,  Madras,  W.  Foster  on 

the  Founding  of,  78  § 
St.  Martin,  Vivien  de,  et  F.  Schrader, 

Atlas  Universol  de  Geographie,  105  f 
St.  Pietersberg  quarries  near  Maestricht, 

Temperature  in  the,  559 
St.  Thom^  and  Principe,  Trade  of  the 
Province  of  (Foreign  Office  Bep.),  474  f 
St.  Vincent— 

Eruptions  in,  166,  265 
Eruptions  on  Martinique  and  St.  Vin- 
cent :  I.  C.  Bussell,  477  f 
Eruptions  of  La  Sonfri^re,  St.  Vincent, 

in  May,  1902 :  E.  O.  Huvey.  477 1 
Eruptions  in  St.  Vincent  and  Martinique 
in  1902,  Correspondence  relating  to 
the,  97 1 
Eruptions  of  the  St.  Vincent  Soufribre, 
An  Account  of  the :  P.  F.  Huggius, 

97  t 

Martinique  and  St  Vincent:  a  Pre- 
liminary Beport  upon  the  Eruptions 
of  1902 :  E.  O.  Hovey,  97  t 

Observations  on  the  Eruptions  of  La 
Soufrifere  and  Pele'o:  E.  O.  Hovey, 
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Vulcan  Soufribre  auf  St.  Vincent  aus- 
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die  am  7  Mai  1902  vom:  C.  Klein, 

575  t 
Saint-Yves,  G.,  Les  premieres  relations 
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anglaises,  476  f 
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Samoa — 
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340 1 
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Kurze,  477  f 
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Savaii :  W.  v.  Btilow,  575 1 
Sanderson,    William,    Elizabethan    geo- 
grapher, 595 
Sand-hill  Vegetation  on  the  Lancashire 

Coast,  C.  Bailey  on,  549 
Sandusky  Bay,  Submerged  Valleys  in : 

E.  L.  Mosely,  475 1 
Santa  Cruz  Island,  The  Tavau,  or  Coil 
Feather  currency  of :  B.  Etheridge.,  97  -^ 
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Sania  Maria  in  Guatemala,  Eruption  of, 

676 
S&o  LouroDco  (Rio  Grande  do  Sul),  Baner- 

liches  Leoen  in  :  K.  Meinhold,  476  f 
Sapper,  K.,  Das  Erdbeben  in  Guatemala 

vom  April    1902.. 209 f;    Die    mittel- 
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den  Ausbnich  des  Santa  Maria,  574  f 
SaraBin,  P.  and  F.,  journey  across  Celebes, 

454 ;  Weitere  Ueisen  in  Celebes,  472  f 
Sarawak,  Interior  Tribes  of,  171  § 
Savaii :  tee  Samoa 
Scandinavia — 
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S.  Lonborg,  569t 
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Skandinavien?  L.  Wilser,  569  f 
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Soliedma,  Morocco,  673 
Scheerlinok,  Captain,  exploration  of  the 
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Schenok :  ^e  Karsten 
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200  t 
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Semna  Cataract  of  the  Nile,  J.  Ball's 
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Canals:  The  Darien  Mandingo  Canal 
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